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BETWEEN: AUSTRALIAN j DERATION m JXE 

CQNSUMERJ2R3A ilSAIlQNS INC . 

Applicant 

Aim THE TOBACCO ISSIIllZIE-. QE 

AUSTRALIA LIMIT E 

Respondent 


Morling J. 7 February 1991 


IN TH E FEDERAL COURTjQF AUSTRALIA 
NEW vQUTH WALES D'STRIC T REGISTRY 
GENERAL DIVISION 


REAS ONS FOR JUDGMENT 
1. Intro duction - the advertisement 

In a letter written i i 1606 by a Doctor of Physic to a Gentleman it was. 

asser. :d that tobacco was: 

"J. Not safe for youth 
2. It shoneneth Ufe 

S It breedeth many diseases 

4. It breedeth melancholy 

5. It hurteth the mind 

6. It is id for the smokers issue." 

(Brit >h Journal of Preventive and Social Medicine (19731 27,150). 


Nearly four centuries after the Doctor of Physic wrote his letter the 


deba:e about the alleged harmful effects of tobacco continues. The applicant claims 


that :he respondent has engaged in conduct that is misleading or deceptive or is likely 
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to mislead or deceive in contravention of s.52 of the Trade Practices Act 1974 ("the 
Ac:"). TlLw alleged contravention is claimed to have occurred by reason of the 
publication of an advertisement on 1 July 1986 in several newspapers distributed in 
Australia. It is not in issue that the respondent caused the advertisement to be 
publis ted. The advertisement was in the following terms: 


"A message from those who do ~ 
to those who don't 

Some non-smokers are annoyed by cigarette smoke. This is a 
reality that's been with as for a long time. 

Lately, however, many non-smokers have been led to believe that cigarette 
smoke in the air can actualfy cause disease. 

And yet there Is little evidence and nothing which proves 
scientifically that cigarette smoke causes disease in non-smokers. 

The London Times reported findings from the Institute of Cancer Research 
in Surrey, England, published in this month 's edition of the \British Journal of 
Cancer, ‘ that 'passive smoking' for life-long non-smokers carries no significant 
increase in the risk of lung cancer, bronchitis or heart disease (all allegedly 
associated with smoking). 

The Institute's conclusions an based on a wealth of statistical detail 
from a study involving 12,000 peopli . 

In a study by a Vke-Presidtnt of the American Cwcer Society in 
1981 which involved 175,000 peoplt , it was reported that 'passive smoking' 
had 'very little, if any' effect on lung cancer rates among non-smokers. 

In the follow-up study publis hed in 1985, no statistically significant 
increase in risk was reported. 

Researchers at the Harvard School of Public Health found that a 
non-smoker would have to spend 100 hours straight in the smokiest bar to 
'absorb' the equivalent of a single fitter tip cigarette. 

Major reviews on passive smoking' over Use last few years lave 
concluded that passive smoking' cannot be shown to be a health ntk. 

The weirfit of evidence Is summed up in the remarks at the oonduslo.i of 
the 1984 Vienna Heakh Conference which was held in co-operation with 
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Often our own concerns about health can take an unpro\ td claim 
and magnify it out of all proportion; so what begins as a misconception 
turns into a frightening myth. 

Alright, cigarette smoke may be annoying to some non-smokers, but 
how shall we deal with these problems? Confrontation? Segregation? 
Legislation? 

No. 

We think annoyance is neither a government nor a medical 
problem. It’s a people problem. Smokers can help by being more 
considerate and responsible. Non-smokers can help by being more tolerant. 

And both groups can help by showing more respect for each others rights 
and feelings. 

Dont let intolerant minority pressure grasps use you to create 
divisions between Australians. 

Authorised by John Dollisson, 

Tobacco Institute, Gold Fields House, Sydney 

It is the words of the third and fifth paragraphs which the applicant 
submits are misleading or deceptive or Hkely to mislead or deceive* The respondent 
concedes that the words of the fifth paragraph do not give an accurate description of 
the number of people involved in the study undertaken by the Institute of Cancer 
Research, and consents to an order restraining the repetition of C ose words. It 
resists the claims that the words of the third paragraph are misleading or deceptive or 
likely to mislead 1 or deceive. 


the World Health Organisation: Should law makers wish to take legislative 
measures with regard to passive smoking they vriU, for the present, not be 
able to base their efforts on a demonstrated health hazard from passive 
smokingf 


For ease of reference, I shall hereafter refer to the contents of para. 3 


of the advertisement as "i&e statement". 


■ 3 • 
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Z The history of the litigation 

On 25 July 1986 the applicant: complained to the Trade Practices 
Commission of the respondent’s conduct in publishing the advertisement. On 
7 January 1987 the Co mmis sion informed the applicant that the respondent had 
undertaken to run a follow-up advertisement in a form which tad beat agreed with 
the Commission and which was accepted by it as a sufficient correction of die original 
advertisement and that, as a consequence, it considered the matter closed. 

The follow-up advertisement was published in January 1987. It did not 
refer to what was said in the third paragraph of the original advertisement, After 
referring to other parts of the original advertisement it concluded with the following 
quotation from remarks made by two scientists at the conclusion of the 1984 Vienna 
Health Conference: 


"A drawback in aU epidemiological studies up to now consists in the fact 
that they have been conducted without sufficient quantification of the 
contamination from passive smoking. Further epidemiological 
investigations, in which the problem of registering the amount of passive 
contamination will have to be dealt with more, are urgently needed. New 
attempts at doing so have been indicated Since, due to the annoyance 
connected with passive smoking and die possible hazard to High-risk 
groups, it also further constitutes a controversial social problem, 
international cooperation among die various scientific disciplines ts die 
order of the day. Should lawmakers wish to take legislative measures with 
regard to passive smoking, they will, for the present, not be able to base 
their efforts on a demonstrated health hazard from passive smoking,* 


The applicant was dissatisfied with the terms of the follow-up 
advertisement and asserted that it did not correct what it claimed to be the misleading 
and deceptive words of the original advertisement. The applicant sought from the 
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respondent under taking s as to the content of future advertisements but the 
respondent refused to give them. 

Thereupon the present proceedings were commenced, By its defence 
the respondent denies that it has engaged in conduct proscribed by s >2. Further, it 
relies upon the publication of the follow-up advertisement and an ui lertaking it has 
given to the Commission not to re-publish the original adverdsemer: as justification 
for the Court refusing the relief claimed by the applicant. It also claims that the 
applicant has been guilty of laches, acquiescence and delay n bringing the 
proceedings. 

The respondent applied to have the statement ov claim struck out upon 
grounds which are no longer material; The application was refused. Leave to appeal 
against the decision was granted; but the appeal wc.s dismissed; (1988 19 FCR 469. 

3. Was the advertisement-published "in trade or cjmne: cc M ? 

It was submitted on behalf of the respondent that i n publishing the 
advertisement it did not engage in conduct in trade or commerce. I was argued that 
die advertisement should be read as a contribution to the public he ilth debate as to 
the aGegcd effect of environmental tobacco smoke on the health of non-smokers and 
that it has only a tenuous connection with dealings between cigarc’ te manufacturers 
and distributors on the one hand and smokers on the other. It was argued that 
conduct is not proscribed by s.52 if it is merely conduct in reU don to trade or 
commerce, that s.52 applies only to conduct jo trade or com iercc,; nd that the most 
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that can be said of the respondent’s conduct in publishing the advertisement Is that; it 
was conduct of the former kind. 


It was further submitted that there is a great range of plausible 
circumstances in which people may make statement} calculated to affe :t the lives and 
pecuniary interests of others. Counsel postulated the example of a campaign in 
support cf higher indirect taxation which, if heeded by govern:aen*, might affect the 
price of goods and thus their market appeal. The legislature a mot have intended, so 
it was submitted, that such political or intellectual activities would constitute conduct 
in trade or commerce witliin the meaning of those words in s.f 1. Such conduct^ so it 
was said, would plainly be conduct which may affect trade or commerce; and: thus, in 
one sense, be conduct in relation to trade or commerce but h would rot >e conduct 
within the purview of s.52 becat e it would not be induct in trade or orr aerce. 


As was pointed o' t in Concrete Con: tractions rKSW^i Pi / Lt 1 v. Nelson 
(1990) 64 AUR 293 at 295 by ; fason CJ, Deane, l>awson and Gaudrrn J.' the words 
"trade or co mm erce 11 when use< in the context of >.52 of the T radeJ ’ •acti' es Act are 
not terms of an but are terms of common knowU dge of the voidest h ipo t. As their 
Honours there said, the real p: sblem involved ir. :he construction of i.52 arises from 
the requirement that the coi duct to which th: section refers be "in" trade or 


commerce. Their Honours said: 


"The phrase ‘in crude or commerce’ in s.52 'ias a restrict ve operation. It 
qualifies the prohibition against engaging in conduct of b e specified kind 
As a matter of language, a prohibition cgiinst engaging in conduct *in 
trade or comment can be construed as mcompassing conduct in the 
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course of the myriad of activities which are not, of their nature, of a 
trading or commercial character but which are undertaken in the course 
of, or as incidental to, the carrying on of an overall trading or commercial 
business. If the words in trade or commerce* in s. 52 are construed in 
that sense, the provisions of the section would extend, for example, to a 
case where the misleading or deceptive conduct was a failure by a driver 
to give the correct handsignal when driving a truck in the course of a 
corporations haulage business. It would also extend to a case, such as 
the present, where the alleged misleading or deceptive conduct consisted of 
the giving of inaccurate information by one employee to another in the 
course of carrying on the budding activities of a commercial builder. 
Alternatively, die reference to conduct in trade or commerce* in s. 52 can 
be construed as referring only to conduct which is itself an c oect or 
element of activities or transactions which, of their nature, bear a trading 
or commercial character. So construed, to borrow and adapt wo, is used 
by Dixon J. in a different context in Sent of hjSJ£ v. The Commc ttveo Wi 
(1948) 76 CLR 1 at 382, the words in trade or commerce* refc; to \he 
central conception* of trade cr commerce and not to the immense field of 
activities’ in which corporatims may engage in the course of, oi for the 
purposes of, carrying on some overall trading or commercial busin ss. 


As a matter of mere longue <$e, the arguments favouring and m Skating 
against these alternative cons ructions of s. 52 are fairly evenly l danced. 
The scope of the prohibitior imposed by s.52 is, however, gave ned not 
only by the terms in which k is created ' but by the context in h tick it is 
found*: see Yorke v Lucas *1985) 158 CLR 662 at 668and, ; tneraUy, 
Bank_of NSW v. T7te Cor, montvea/fA. at 285. In that regarc it is of 
particular significance that he words trade* and 'Commerce* ha * 'about 
them a chameleon-like me, readily adapting themselves r t'ieir 
surroundings*: O’Brien v. 5mo/onogpv (1983) 53 ALR 107 at 113, 
quoting Federal ^Commissu ner of Taxation v. WhitfordsBeach Pry Ltd 
(1932) 150 CLR 355 at -78-379. Section 52(2) precludes tit, king the 
scope of s.52(l) by imp icatibn drawn from the contents ?/ other 
provisions of Pt V. Nonet idess, when the section is read in ti i contest 
provided by other features of the Act, which is ‘An Act relating ? certain 
Thule Practices*, the nc rower (ii the second) of the t ’tentative 
constructions of die requirement ‘in mule or commerce* is the referable 
one. Indeed, in the context of Pt V of the Actwkh its heading lonsumer 
Protection*, k is plain that s. 52 was not intended to extend to ai conduct, 
regardless of its nature, in which a corporation might engage in He course 
of, or for the purposes of, its overall trading or commercial bust i ess. Put 
differently, the section was not intended to impose, by a sidi wind an 
overlay of Commonweakh law upon every field of legislative a ntrol into 
which a corporation might stray for the purposes of, or in conne, non with, 
carrying on its trading or commercial activities. What the section is 
concerned with is the conduct of a corporation towards persor j, be they 
consumers or not, with whom k (or those whose interests U repn tents or is 
seeking to promote) has or may have dealings in the court of those 
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activities or transactions which, of their nature, bear a trcding or 
commercial character. Such conduct includes, of course, promotional 
activities in relation to, or for the purposes of, the supply of goods or 
services to actual or potential consumers, be they identified persons or 
merely an unidentifiable section of the public,” 

Cigarettes are articles of commerce and restrictions on their use by 
consumers may render them less attractive as such, resulting in adverse economic 
consequences for their manufacturers and distributors. No doubt the participation by 
a trading corporation in a debate on a matter of public or social controversy will often 
not be conduct in trade or commerce. But the publication of the advertisement in the 
present case should not be viewed in isolation. It was publishe 1 by a trading 
corporation which, so it may be safely inferred, was concerned to ensvre tl at the sale 
of cigarettes would not be adversely affected by a belief on the part of th<; public as 
to a possible causal link between cigarette smoke and disease in non-smokers. The 
existence of such a link, or of evidence suggesting it, could affect the sale of cigarettes 
in various ways, e.g. public pressure to restrict the smoking of cigarettes in places 
where non-smokers are present. 


The advertisement had the potential, and was no doubt intended, to 
protect the commercial interests of cigarette manufacturers and distributors. 
Accepting that conduct "in trade or commerce” is confined to conduct which is itself 
an aspect of activities which, of their nature, bear a commercial character I think the 
proper conclusion is that the publication of the advertisement was conduct "in trade 
or commerce”. Advertising products for sale is an aspect or element of the selling of 
those products. The selling of the products is indisputably a trading or commercial 
activity. Advertising may serve a number of purposes. One purpose may be to refute 
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criticism of the seller's isrodu ts thus protecting the market for them. The 
advertisement published by the r apondent was calculated to achieve such a purpose. 


To borrow ti e wo: ds used by Dixon J. in Bank of New South Wales v 
The Commonwealth (1948) 76 XR 1 at 381 quoted in ConeretcConstructiQns at 
293, the publication of the advertisement was an activity within "the central 
conception" of trade or commerce. In my opinion the publication, of the 
advertisement was conduct "in trade or commerce". 

4. Thc_Meaning of the Advertisement 
(i) Cantext_and class of readers. 

The meaning that the words of the third paragraph of the advertisement 
convey to a reader is of central importance to the case. Much argument was directed 
to the meaning of the words "evidence", "proves scientifically" and "disease”. In my 
opinion it would be wrong to ascribe a meaning to any of those words, or to the 
whole paragraph, in isolation from the context in which they are set. As Gibbs CJ. 
observed in Paricdaic Custom Built Furniture Ptv Ltd v. Puxu Ptv Ltd (1982) 149 
C.L.F. 191 at 199, where the conduct complained of consists of words it would not be 
right o select some words only and to ignore others which provide the context which 
gives meaning to the particular words. 

When considering whether readers would be misled or deceived by the 
words complained of, regard must be had to the class of persons likely to read the 
advertisement. The advertisement is directed at the general reading public. 
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(ii) Mfcftnfny of "evidence " 

It is plain that the reference to "evidence" is not a reference only to 
material that would be admissible in a court of law. Even in die argot of lawyers, 
"evidence" includes, in some contexts, hearsay material. The first meaning given for 
the word in the Macquarie Dictionary is "ground for belief. In para. 3 of the 
advertisement the word is used in the collocaticn of words "evidence" .... that cigarette 
smoke causes disease In my opinion many readers would understand the word as 
referring to data or material which affords gro inds for believing that cigarette smoke 
causes disease in non-smokers. Such material would, in ary opinion, include the 
published results of studies and research work, including collection of data, 
undertaken by scientists of repute. Many such published results, in the form of 
articles which have appeared in learned scientific journals, were tendered as part of 
the applicant's case and I admitted them into e vidence. 

Articles of this kind were refer: 3d to during the course of the case as 
"primary articles" and it will be convenient :o so describe them in these reasons. 
Some of the primary articles contained comments by the authors on the research 
work and opinions of others and objection was taken to the admissibility of such 
comments. 


The applicant also tendered a number of reports issued by scientific 
organisations and professional bodies which have considered the question whether 
cigarette smoke adversely affects the health of non-smokers. These reports were 
referred to during the course of the trial as "major reviews" and I shall : describe 
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them in these reasons. Thi / included the following: a monograph 01 the evaluation 
of the carcinogenic risk of c temicals to human; issued by the Intcrnati nal Agency for 
Research on Cancer, whic is part of the \& )rld Health Organisati m ("the IARC 
report"); a report of a v c king party on th< effects of passive raw dng on health 
adopted by the Australiai Jaticnal Health and Medical Research Cc jncil ("the NH 
& MRC report"); a rej art on environmental tobacco smoke b the National; 
Research Council, which is he principal operating agency of the Natio ial Academy of 
Sciences of the United Sta. s; of America ("the N.R.G report"); a repo t made in 1986 
by the; Surgeon General of he United States of America on the heali i consequences 
of involuntary smoking ("th Surgeon General's report"); and the four a repon of the 
Independent Scientific Cc amittee on Smoking and Health, bein; a committee 
appointed by the British Gc /emment and chaired by Sir Peter Froggai ("the Froggatt 
report"). 


Mr O’Keefe « .G, senior counsel for the respondent, sul mined that the 
major reviews were not tc oissible as opinion evidence to show the tate of science 
nor admissible as evidence of the existence, extent or quality of "e idence .... that 
cigarette smoke causes dis ue in son-smokers". He submitted that he passages in 
the major reviews upon wh :h the applicant relies are based upon noi ling: more than 
the work and opinions of >thcr scientists. He contended that the r views were no 
more than hearsay out-of- ourt statements which could not be idei rified with any 
particular member or mem ers of the committees responsible for tbeii authorship. In 
his submission, the refcren t to "evidence" in the advertisement cannc: re ason a b ly be 
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understood as referring to opinions expressed by scientists or a group of scientists on 
the original work of other scientists. 


It was also argued that although tie primary articles might be admissible 
to show what had appeared in the scientific literature, they were not admissible to 
prove the proposition that cigarette smoke causes disease in non-smol.ers. 

I appreciate the force of these urgumems, but it is n< ccsse y to keep 
firmly in mind that the question in the present case is whether the st; teme it made in 
para. 3 of the advenisement is misleading or deceptive or likely to mislead 1 or deceive. 
In my opinion, many readers of the advertise! lent would think that the reference to 
"evidence" is a reference to, inter alia, opinion of competent scientists whether based 
on their own research or on the published resu ts of the research of others. 


First, I think the opinions of competent experts on a matter falling 
within their field of expertise may afford grounds for belief as to that matter. Many 
readers (amongst whom would be included the educated as well as the uneducated 
and the adolescent as well as the mature) would understand such opinions to be 
evidence relevant to the question whether cigarette smoke causes disease in non- 
smokers. This understanding would be reinforced by a reading of the entire 
advertisement. Paragraph 3 is immediately followed by a number of paragraphs in 
which references are made to published findings and conclusions yf scientists and 
groups of scientists. These references include a statement, in heavy r pe, that: "Major 
reviews on ‘passive smoking’ over the last f :w years have conclut >d that passive 
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smoking cannot be shown to be a health risk". This statement is in turn followed 1 by a 
reference to the "weight of evidence" which is said to be ascertained from the 
summation of views of persons who had attended a Health Conference n Vienna. In 
my opinion readers of the advertisement would conclude that there is little in the 
form of published opinions of scientists or groups of scientists to support the 
proposition that cigarette smoke causes disease in non-smokers. Accordingly, I think 
the major reviews are admissible to show whether readers would be misled if they 
reached that conclusion. 

My decision in this case would have been the same had I formed a 
different view as to the admissibility of the major reviews. This is not surprising, since 
the contents of the primary articles which I admitted into evidence constitute tire 
great bulk of the material upon which the authors of the major reviews base their 
opinions. 

It was submitted that a reader who held the belief that the opinion of a 
scientist or a group of scientists was "evidence" would not hold that belief as a result 
of anything said in the advertisement, but rather as a result of his own misconception: 
cf Pipcu at p. 225. There would be something to be said for this argument if the 
advertisement did not contain references to findings and conclusions of scientists. 
But the inclusion of those references in tire advertisement makes the argument 
unsustainable. 
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; i 

It is necessary to consider what the phrase "nothing which proves 
scientifically" conveys to the reader of the advertisement There was substantial 
consensus between witnesses that scientists themselves do not commonly use the term 
“scientific proof". Dr Leslie, a witness called by the respondent said: - "I do not 
think one ever talks about scientific proof. 

Dr Armstrong, a witness called by the applicant said that e siy scientist 
recognises that, at any particular point in time, his knowledge is imperfect and that 
with the advance of knowledge something which he presently thinks is proven may 
subsequently be proven to be wrong. He said that scientists accordingly resile from 
any belief in absolute proof s.nd recognise that proof is relative to the existing state of 
knowledge; As another witness. Dr Le Souef, said: The philosophical approach of 
science is that you cannot absolutely prove anything just as there is no absolute truth." 

Nevertheless several witnesses gave what might be called working 
definitions of scientific proof. Dr Armstrong said: "The only real meaning of 
scientific proof that I can contribute is that one has a sufficient conviction about the 
certainty as to take certain consequential actio.is." The difficulty about this approach 
is that it gives a variable meaning to scientific proof according to tie consequential 
action that may be called for. Dr Armstrong himself recognised ttis. As he said 
(T.l t78): 


"... I do not believe that there casts any objective or identifiable standard 
which equals scientific proof It is very much dependent upon die 
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circumstances for which it is used In the case of public Health measures 
I would say that the necessary level of proof had been attained when it 
was considered to be more likefy than not that the propc tition was true. 
... That is good enough when you am dealing with mar. as pertaining to 
public health and particularly, and again one would hav ? to qualify this, 
where the measure that you propose is one which involve • the removal of 
a hazard " 


I think an observation made by Dr Wjtorsch, v.'io was called by the 
respondent, affords the best guide to a definition of srientif : proof. He said, in 
effect,, that scientifically a proposition is proved when the da .a in support of it is 
compelling. 1 do not think Dr Witorsch's approach differs a :h from that taken by 
one of the applicant's witnesses, Sir Richard Doll, who thou( t that scientific proof 
was proof beyond reasonable doubt or "convincing" scientific pr: of. 


I think that in the context of the advertised' nt», the words "nothing 


which proves scientifically that cigarette smoke causes diseas in non-smokers" mean 
"hothing which affords compelling or convincing evidence tha cigarette smoke causes 
disease in non-smokers". This is the meaning which I think nost readers 1 would give 
to the words. 


5: Admissibility of evidence to. show that statements in ad erti sement continued to 

be misleading after date of publication. 

The advertisement appeared in newspapers on 1 July 1986. Proceedings 

were not commenced in this Court until 11 June 1987. On that date an application 


was filed in which a claim was made for, inter alia, an ordbr 
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"1. An injunction restraining th< Respondent its servants and 
agents from, in trade or cc mnerce, engaging in conduct 
that is misleading or dccep ive or is likely to mislead in 
the following respects: 

a. stating that there is lit le evidence and nothing 
which proves scientific Uy that cigarette smoke 
causes disease in non-si okers;' 1 

In the statement of claim, 'hich was also filed on 11 June 1987, after 
references to the publication of the adve tisement and other preliminary matters the 
allegation is made in para. 6 that, cc trary to the statements contained in the 
advertisement, it is not the case that thei i is little evidence and nothing which proves 
scientifically that cigarette smoke cause: disease in non-smokers. There follows an 
allegation that "in the premises" in or bout July 1986 the respondent engaged in 
conduct proscribed by s.52. Further a sgations are then made that the applicant 
complained of the respondent's conduct o the Trade Practices Commission, that the 
Commission thereupon took certain acti \ and that consequent upon that action the 
respondent published a further advertis ment in which it did nothing to correct the 
misleading conduct referred to earlie in the statement of claim. Thereafter 
allegations are made that the applicant sought an undertaking from the respondent 
"that it would not, in any future advertis ment or promotional material, represent that 
there is little evidence and nothing wl ch proves scientifically that cigarette smoke 
causes disease in non-smokers or any similar assertion". Allegations are then made 
that the respondent declined to provide the undertaking and in the final paragraph 
(para; IS) it is alleged that: "In the pr&nises, the respondent has continued in trade or 
commerce to engage in conduct that is misleading, deceptive or is likely to mislead or 
deceive" in contravention of Section 52 of the Trade Practices Act ". 
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By its defence the respondent admitted that the undertaking; tod been 
sought from it and that it had declined to give it 


At the commencement of the hearing senior counsel for the applicant 
submitted 1 to the Court a document which, according to hie, identified rite issues 
which fell to be determined in the case. One of the issues wa: said to be whether the: 
statement in para. 3 of the advertisement"... is and would bi true as from the date 
these proceedings are determined ..." Another issue was v id to be whether the 
statement "was true when these proceedings were commence* in June 1987". In a 
similar document submitted to the Court by senior counsel for he respondent, one of 
the issues was said in effect, to be whether the respondent was proposing to re¬ 
publish the advertisement 

Relevantly for present purposes, s.$0(l) of the / n provides that where 
riie Court is satisfied that a person has engaged or is proposin . to engage, in conduct 
that constitutes or would constitute a contravention of a pro* Ision of Part V of rite 
Act (in which s.52 appears) it may grant an injunction in such terms as it determines 
to be appropriate. 

Since no claim for damages was made in the tpplication, I take the 
essential allegations to be that the respondent on 1 July IS 6 engaged in conduct 
proscribed by s.52, that it had declined to undertake not to ei jage in *>Tnflnr conduct 
in rile future, and that, accordingly, an injunction was sought p rsuant to s.80(l) of the 
Act to restrain the respondent from engaging in similar conduc.. 
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As I have obsei eU, it U alleged in para. 6 that" M . it is not the case that 
there is little evidence ..." (er phasis added). Having regard to die use of the present 
tense, this is an allegation as o the s ate of the evidence at the date of the statement 
of claim, i.e. 11 June 1987. 

However, it was arguec on behalf of the respondent that the allegation 
in para 8 that "In the premis is, the Respondent did in or about July 1986, in trade or 
' commerce, engage in conduct that wzs misleading ..." confines the allegation in para. 6 
to the state of affairs that e::stcd on 1 July 1985. It was subnit td that because die 
Court has power under s.8C(4)(a) of the Act to grant an inji iction restraining a 
person, from engaging in con duct pr.« ascribed by s.52, whether or ot it appears to die 
Court that the person inten li to engage again in conduct of thz kind, die: statement 
of claim should be construed as ii there is no allegation tin the respondent is 
proposing to engage in a repetition cf past conduct. 

I do not think :he respondent's construction of the statement of claim is 
correct. Having regard parti* ularly to the relief claimed in the application,, I think it is 
reasonably plain that wl ; t the applicant alleges is that by publishing the 
advertisement on 1 July 198 5 the re spondent engaged in conduct proscribed by $.52, 
that it subsequently did noth ng to correct that conduct, that H had refused to give an 
undenalting not to engage i: similar conduct in the future and that accordingly it had 
continued in trade or comr.srcc to engage in the conduct complained of. It is true 
fiat it would have been pr jferable for para. 18 of the statement of claim to have 
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been framed so as to allege that the respondent H has continued and 1 threatens to 
continue" rather than "has continued". But I think that on a fr ir reading of para.. 18 it 
contains an allegation that the conduct complained of has continued up to the date of 
the statement of claim. 


I should add that since the grant of the relief sough: in the application 
n quires the exercise of the Court’s discretion the applicant was entitled to call 
e idence to prove that the statement remained misleading and deceptive as at the 
d ue of trial to persuade the Court to exercise the discretion in its favour. 


There was much pre-trial correspondence between the parties in which 
I articular* were sought and given of the aDegations in the statement of claim. The 
r :spondent argues that this correspondence shows that the applicant particularised its 
c liaim in' a manner different from the way I interpret the allegations in the statement 
of claim. There is some imprecision in the particulars given by the applicants but, in 
my opinion, they do not limit the issues as the respondent contends. Accordingly, (he: 
respondent’s su bmissi on that 1 July 1986 is the only relevant date for exami n ing the 
correctness of the statement in the advertisement should be rejected. 


6. Nature of Passive Smolrin: 

Passive smoking involves inhalation of tobacco smoke from two sources: 
sidestream smoke and exhaled mainstream smoke. Sides Team smoke is smoke that is 
emitted directly from a burning cigarette, pipe or cigar. M a ins tream smoke is 
cigarette smoke which is drawn through the tobacco inio the smoker's mouth. The 
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tens "environmental tobacco smoke" refers to the combination of sidestre am 1 smoke 
and the fraction of exhaled mainstream smoke not retained by the smoker. In 
contrast with mainstream smoke, environmental tobacco smoke is diluted into a larger 
volume of air, and it ages prior to inhalation. Mainstream smolEe, sidestream 1 smoke 
and environmental tobacco smoke are sometimes referred to as "MS", "SS" and "ETS" 
respectively. 


7. Cancer 

(i) Explanation of some epid emiological and othet-tenna 

In support of its case that the statement in para. 3 of the advertisement 
is misleading or deceptive or likely to mislead or deceive insofar as it relates to the 
disease of cancer, the applicant relied upon the evidence of a number of witnesses; 
and 1 the primary articles and major reviews to which I have referred; Before referring 
to the oral evidence it is convenient to set out some of the mere important findings 
referred to in some of the primary articles. An understanding of the articles will be 
enhanced by a brief explanation of some of the terms used in the literature. 

Epidemiology relies on statistical analysis of populations to estimate the 
incidence of disease amongst those exposed to particular agent. ■ Results are usually 
reported in terms of odds ratios or relative risk ratios. T.iese reflect the ratio 
between the frequency of, say, a disease in an exposed g oup end that in an 
unexposed group. A risk ratio of 1.0 means that the disease i j no more frequent in 
the exposed group than in the unexposed group; In crude terms, a relative risk 
above 1.0 is said to be positive and one below 1.0 is said to be i egative. 
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These results can be characterised as being statistically significant or not. 
Statistical significance is an expression of the relative confidence that a particular 
result is a true effect and not due merely to chance. The level of statistical 
significance conventionally used in the scientific literature is the 95% confidence level. 


If a result, or range of results, is statistically significant at the 95% confidence level 
then it means that the probability that those results are due merely to chance or 
random variation is 1 in 20 or less. The reader can be 95% sure that the true effect 
is the result as reported; 


Often that result is reported as a range of values clustered around a 
single value called a point estimate. The point estimate is the best estimate of the 
relative risk, based on the available data. The two figures on cither side of the point 
estimate (the upper and lower confidence limits) define the range of values which are 
also well supported by the data, at the chosen confidence level This range is known' 
as the confidence interval. 

To take an example, ar. investigation of th< association between 
exposure (to an agent) and outcome (disease), having opted f r a confidence level of 
95%, may produce a point estimate of 2.5, with upper and lo /et co nfide nce limits of 
3.5 and 1.5. This means that based on the raw data, the best estimate is that those 
exposed have a 2Vi times greater chance of experiencing the disease than those not 
exposed. Further, one can be 95% sure that the true relative risk is somewhere 
between 1.5 and 3.5. 
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If the interval between the upper and lower ccnfii nee Emits is wide, 
then the point estimate is Itess reliable than if it is narrow. Wide onfidenee intervals 
usually indicate a small number of observations. 

The final point to note is the relationship between onfidenee intervals 
and statistical significance. The relative risk of disease normally ; '.sedated with pure 
chance is 1.0: no increased risk, no decreased risk. So, sing say the 95% 
confidence level; if the value 1.0 lies between the reported upper and lower 
confidence levels, then the probability that the result is due to c ance has not been 
satisfactorily excluded, at the 95% level: Whenever the confiden e interval straddles 
1.0 then the result is not statistically significant. Two further ith trations may assist. 
Assume a 95% confidence ! jvel. Study A reports a point est. late of 2.5, with a 
confidence interval of 1.5 to 3.5. Study B reports a point es< nate of 2.5 with a 
confidence interval of 0.8 to 4.0. The results in study A are $t isticahy significant, 
those in study B ere not. 

I set out hereunder brief descriptions of some o: he technical terras 
commonly found in the liters :ure. 

Case control study * a grou > who have a disease (the cases) are selected, and 
matched to a group who do not (the controls). Researchers then 
investigate whether or not individuals in each group were exposed 1 to the 
agent of interest, and those results are then compared. A disease 
appears first and the investigation of exposure occurs retrospectively. 
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Cohort study - a group (cohort) of individuals is identified and then divided 
into those exposed and those who are not. The cohort is followed for a 
number of years, and the individuals who contract the disease are 
identified to determine if there is any difference in incidence between 
the groups. Accordingly, cohort studies are generally prospective. 

Dose response relationship * a dose response relationship occurs when the 
observed incidence of the disease increases as the dose (or exposure to 
the relevant agent) increases. Such a relationship increases the 
likelihood that a statistical association in fact represents a true 
association. 

Trend test - a test of statistical s ignificance applied across a set of results to 
ascertain the p robability tha: such a sequence of results could have been 
obtained by cl ance. 

Publication bias * die to social, academic and other pressures, it may be that 
positive research results arc written up and/or accepted for publication 
more frequently than are negative results. This can yield spurious 
results in meta-analysis. 


Misclassification - if subjects ars incorrectly classified then it may produce 
spurious results. The most commonly cited example in this case is the 
possibility of smokers claiming for a variety of social, medical and 1 other 
reasons that ihey are non-smokers. Because of the strong association 
between act.ve smoking and lung cencer, such misclassification 
artificially inflates the risk of lung cancer amongst non-smokers. 


Confounding - this occurs when sources other than the exposure of interest 
(e.g. environmental tobacco smoke) operate to affect the outcome, and 
are not controlled for by researchers. Examples may include work¬ 
place pollution, diet, lifestyle, etc. 
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Data dredging - if within the one st idy, a number of hypothesised associations 
are tested, then a high or low result in one particular category might be 
expected to occur by pure c tiance. If 20 hypotheses are tested, for 
example, it would not be surprising to find that one of them is 
statistically significant at the >5% confidence level. To seize upon such 
isolated results is said to be c ita hedging, 

Meta-analysis - this is a statistics. technique used to combine the results of 
individual epidemiological s udies, in order to derive a quantitative 
summarisation of data re-lath ; to a particular area of investigation. 


Mutagenic - a mutagenic substan e is a chemical that can induce change in 
the genetic material in a n oner that is thought to be fundamental to 
the initiation of cancer. 


Histological diagnosis of cancer * .iis biological technique involves obtaining a 
tissue sample from the patie it and examining it under a microscope. It 
is considered the most relia le form of cancer diagnosis, particularly for 
distinguishing between prim ry and secondary cancers. 

Cytological diagnosis of cancer - a the case of lung cancer, cytology involves 
obtaining cells from the lun > either by having the patient cough up cells 
in the sputum, or washing < slls from the lung by use of bronchoatveolar 
lavage, or extraction with a specialised hollow needle under X-ray 
control. For a variety of sasons cytological diagnosis of cancer is not 
considered to be as compri tensive or reliable as histologic diagnosis. 

(ii) T^ ifi irimarv articles 

(a) Trichopoulos rt aL - Lung Cancer t nd Passive Smoking 

This study was published i i the International Journal of Cancer in 

The abstract cf the article, as publisher reads ss follows: 
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"Fifty-one women with lung cancer e nd 263 other hospital patients were 
interviewed regarding the smoking habits of themselves and their 
husbands. Forty of the lung cancer cases and 149 of the other patients 
were non-smokers. Among the non-smoking women there was a 
statistically significant difference between die cancer cases and die other 
patients with respect to their husbands* smoking habits. Estimates of the 
relative risk of lung cancer associated with having a husband who smokes 
were 2.4 for a smoker of less than one pack and 3,4 for women whose 
husbands smoked more than one pack of cigarettes per day. The 
limitations of the data are examined; it is evident dm further 
investigation of this issue is warrantee 

This was a case-control study, the cases being ail of the female, 
Caucasian patients registered as residents of Athens who were admitted to any of 
three large hospitals in Athens between September 1978 and June 1980 with a final' 
diagnosis of lung cancer other than adenccarcinoma or alveolar carcinoma.. Of the 
Si cases identified, 14 were histologically ;md 19 cytologically confirmed. In 18 cases 
the diagnosis was based on clinical and radiological evidence. A table published as 
part of the study shows the distribution o:: non-smoking womtn with lung cancer and 
of non-smoking control women according ;o current smoking habits of their husbands. 
The published data showed a statistically significant association between' the husband’s 
smoking and the woman's lung cancer risk. A non-smoking woman whose husband 
was a regular smoker had a risk of develcping lung cancer which was twice as high as 
that of a non-smoking woman married to a non-smoker. 


The authors of the study stated that it had obvious limitations, most 
seriously that the numbers of cases was small but that nevertheless the association 
between passive smoking and lung cancer was unlikely to be due tc chance. They 
drew attention to the fact that, according to their study, the relate s risk associated 
with passive smoking, i.e. 2.4 for all categories of smokers combined, was only slightly 
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lower than the figure of 2.9 associated with active smoking by the women themselves. 
The authors offer a possible explanation for this circumstance in the text of their 
study. 

The study reported in the International Journal of Cancer in 1981 was 
continued and further results of it were published in The .Lancet in September 1983. 
The authors reported that there were then twice as many cases and 50% more 
controls in the study, but that the results remained substantially the same. The 1983 
study, as published, wrongly calculated the relative risks. The correct relative risks of 
lung cancer associated with having a husband who smoked ware 1.9 for a smoker of 
less than one pack and 2.5 for women whose husbands smoked more than one pack 
of cigarettes per day. Professor Trichopoulos explained in oral evidence that the 
equivalent figures which appeared in the 1983 publication, i.e. 2.4 and 3.4, were 
typographical errors. The 1983 figures (1.9 and 2.5) relate to die total data collected 
in the whole of the study, not merely to the data collected since the publication of the 
first study. 


The authors concluded their 1983 study with a reference to a table 
including the abovementioned risk ratios of 1.9 and 2.5 and stated; 


"The table increases the credibility of the hypothesis implicating passive 
smoking as a factor in lung cancer. Given the small size in the relative 
risk and the many potential sources of bias, no single study h tillbe able to 
provide convincing evidence for or against this hypothesis ; only die 
convergence of results from different studies in different populations will 
permit a reasonably sound conclusion. We consider the Athens study a 
step in this direction.'' 
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(b) Hiravama - Nonsmoking wives of h avy smokers have a higher risk of lung 
cancer, a study from Japan 

In the British Medical Joun al of January 1981 Professor Hirayama, 
Chief of the Epidemiology Division of the 1 ationel Cancer Centre Research Institute, 
Tokyo, published findings of a study un< srtaken in Japan. The abstract of the 
findings as published in the article is as foil ws: 


7n a study in 29 health centre district in Japan 91 540 non-smoking wives 
aged 40 and above were followet up for 14 years (1966-79), and 
standardised mortality rates for lung oncer were assessed according to die 
smoking habits of their husbands, H ves of heavy smokers were found to 
have a higher risk of developing luni cancer and a dose-response relation 
was observed The relation between he husband's smoking and die wife's 
risk of developing lung cancer showi la similar pattern when analysed by 
age and occupation of the husbanc. The risk was particularly great in 
agricukural families when the husb nds were aged 40-59 at enrolment 
The husbands' smoking habit did nc affect their wives' risk of tying from 
other disease such as stomach cat ;er, cervical cancer ,; and ischaemic 
heart disease. The risk of devebpin, emphysema and asthma seemed to 
be higher in non-smoking wives of eavy smokers but the effect was not 
statistically significant. 

The husband's drinking habit seemi I to have no effect on any causes of 
death in their wives, including lung c meet. 

These results indicate the possibl importance of passive or indirect 
smoking as one of the causal factor, of hmg cancer. They also appear to 
explain the long-standing riddle of » hy many women deveh p lung cancer 
although they themselves are non+sr, okers. These results c Iso cast doubt 
on the practice of assessing the relt ive risk of devebping lung cancer in 
smokers by comparing them with nc i -smokers," 


(c) Hirayama • Cancer Mortality in N nsmolring Women with Smoking Husbands 
Based on a Large-Scale Cohort Sr dy in Japan 

This article (which appearc 1 in Preventive _Medici nc in 1984) reported 

further conclusions reached by Professor iirayama as a result of further data derived 
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from his study referred to in the pi ceding article. The abstract of this 1 farther study 
reads as follows: 


"Mortality of 91, W noi 'making wives was studied in relation to the 
smoking habits of th r hus> inds by means of a cohort study in Japan. 
During 16 years off Itowu , 200 deaths from lung cancer took place. 
The relative risks of mg c 'icer in these nonsmoking wives were 1.00, 
1.36, 1.42, 1.58i and 1.91 v >en husbands were nonsmokers, ex-smokersv 
or daily smokers of 1- 4, IS- 9, or 20 or more cigarettes daily, respectively. 
Corresponding relativt risks y r sumach cancer were 1.00,1.16, 1.00, 1,00, 
and 1.01 respectively. Sped city of association and internal consistencies 
were observed, Ami ig car ers of each site, a similar tender.cy toward 
risk elevation in non. no kin wives with smoking husbands wa s observed 
for nasal sinus canct brat tumors, and cancer of ad sites besides lung 
cancer. In interpre ng th te results, the significance of proximity in 
exposure to sidestrear, smol in Japanese homes was stressed." 


Professor Hir; 'ama tade the following observation: 


"This study c nfuvr, the correlation between lung cancer and 
spousal smoking rep rted „ eviousfy. The correlation is quite specific in 
terms of diseases. F\ instt ce, no risk elevation at ad was observed for 
stomach cancer. A rikin t internal consistency of association was also 
observed. The resm wen essentially similar when observed in terms of 
age of husbands, c r of ives, occupation of husbands, and differing 
periods of observati v 1 e results are In line with a Greek study by 
Trichopoubs and o. ers a. I a U.S. study by Correa and others (external 
consistency), althou ; the a rar slightly at variance with an American 
Cancer Society stu > in te United States and a case<ontrol study 
conducted by Kabat \nd V nder." 


The referent to t j American Cancer Society study is a reference to 
Garfinker* study (infra). 
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Professor Hirayama also obsc ved: 


" When the effects of passive making dm to husbands ' awaking 
were compared with the effects of drect smoking in women, the results 
clearly indicated that the effect of p ssive smoking is less than one-fifth 
that of direct smoking.... Jn terms o) attributable risk, however, tine effect 
of passive smoking on lung cancer ; v women is nearfy as important as 
that of direct smoking because the} opuladon of intrahousehoid passive 
smokers at risk is four times greate ... than the population of active 
smokers... Therefore, although the ml five risk of indirect smoking is much 
smaller than that of direct smoking, he absolute excess deaths from lung 
cancer due to passive smoking may be quite important because of the 
large size of the exposed group - ei yecialfy in countries such as Japan 
where the majority (nearly 70%) of c iult men smoke, but onfy a minority 
(15% or less) of adult women smoke ' 


(d) GarBnfcel . Time Trends in Lung C neer Mortality Among Nonsmokers and a 
Note or. Passive Smoking 


This article appeared in the burnal of th e National Cancer Institute in 

June 1981. 


The author concluded that ct mpared to non-smoldng women married to 
non-smoking husbands, non-smokers marri :d to smoking husbands shaved 1 very little, 
if any, increased risk of lung cancer. The : :udy revealed a small increased 1 risk of lung 
cancer for non-smokers married to smoke s. The increased risk was not statistically 
significant. The mortality ratios for lun; cancer in non-smoking women were 1.27 
when the husbands were daily smokers of less than 20 cigarettes, and 1.10 when they 
smoked more than 20 cigarettes per day. fhe data examined by Garfinkel led him to 
conclude that "h seems doubtful that t tose non-smokers who had been heavily 
exposed to cigarette smoke from others in their lives could have had many more 
precursor lesions for the development >f lung cancer than non-smokers not so 
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exposed. Therefore, there is evidence from these studies that passive sr oking: cannot 
play sore than a very sznall role in the development of lung cancer." 


(e) Chan and Fung * Lung Cancer in Non-smokers in Hong Kong 


This study was carried out in Hong Kong and was pufoli. «d in 1982. 


The relevant finding in the study is at variance with that found in the Hirayama 1981 
study. Whereas Hirayama found that the mortality from lung cs neer of non-smoking 
women exposed to cigarette smoke of their husband's was increased tw fold, that was 
not confirmed by this study. The authors acknowledge that die g oup s- died by them 
was very small in comparison to the group studied by Hirayama. 


(f) Correa etaL - Passive Smoking and Lung Cancer 

This study appeared in The Lancet in September 1983. Correa et al 
undertook a case-control study involving 133$ lung cancer patit its and 1393 
comparison subjects in Louisiana, USA. They found that nor-smol ^rs married 1 to 
heavy smokers had an increased risk of lung cancer, as did subjects 'hose mothers 
smoked. No association was found between lung cancer risk and pat mal smoking. 
The authors said, inter alia, 


"Spouse-smoking Effect 

Our data strengthen the contention that heavy smoking by one m Tiber of 
the spouse pair increases the lung cancer risk of the non-smokini partner. 
Heavy smoking by wives may increase the risk of the smoking 
husband but this finding requires further analysis and confirmation in 
larger series. Smoking by husbands did not affect the risk of lung cancer in 
women who smoked (relative risk 1.03), a finding that suggests that active 
smoking is so powerful that it overshadows any possible additional effect 
from concomitant passive exposure. 
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The effect of the smoking h ‘bits of . re spouse on lung cancer risk was 
first reported by Hirayama ii a Japat zse cohort study. A cohort study in 
the United States reported a positive but not significant increase in risk 
for non-smoking women mi ried to making husbands. A case-control 
study of non-smoking wome diagnos d as having lung cancer in Greece 
reported relative risks of app. vdmatel. 15 for those married to moderate 
smokers and 3 for those n vried tc heavy smokers, with a significant 
linear trend. Our numben are smc T but we think that the similarity 
between our findings and lose of Trichopolous et al strengthens the 
suspicion that passive smokii i may cc uribute to lung cancer risk. 


Parental Smoking Effect 

As far as we know, our. is the fin case-control study of lung cancer 
reporting on parental smoi ng histc y. Parents ' smoking behaviour 

influences the smoking hab s of tin r offspring, but we found that the 
smoking behaviour of the fa, ler does tot influence the lung cancer risk of 
his offipring, whereas the bt taviour < f the mother does. This difference 
may reflect the closer and n ire prole tged contact that infants and young 
children have with their mot irs than vith their fathers." 


The authors expresse i their o delusion as follows:, 


” The differences betweer, the effei s of passive exposure to spouse and 
maternal smoking are pua. ig. Pa. ive exposure to spouse smoking is 
mostly detected in non-sm hers an ! light smoking males; maternal 
passive smoking effects are s en most > in smokers. Passive smoking from 
spouses is introduced in adi ; life an, in smokers is concurr. nt with their 
own active smoking. The r, tgnitude of such an effect may be low when 
compared with active corxc -litant sr. oking and it may not be detectable 
when both types of smoking are press, t. 

Maternal smoking, on tk t other h nd, exerts its influences early in life 
and in the absence of actii e smokin ? is probably insufficient to produce 
carcinogenic effects. Our f. ridings in licate that maternal smoking results 
in a slight increase in lung cancer r tk but do not indicate whether the 
effect is due to enhanced active smo ing of the offspring or to enhanced 
susceptibility to lung cancer indue ion after the challenge of active 
smoking later in life* 
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(g) Koo et aL • Active and passive smoking among female lung cancer patients ar.d 
controls in Hong Kong 

This was a case control study carried out is Hong Kong and published 
in> 1983. The study, in which the number of cases and controls were fairly small, did 
not reveal a positive association between lung cancer and' passive smoking, The 
authors observed; 


"Thus, if passive smoking had contributed to the risk for never smokers, it 
could only have acted is a co-factor in a multi-factorial aetiology. The 
controversial findings iff various researchers ... on the role of passive 
smoking in lung cancer could well be due to a failure i i identifying other 
co-factors in the carcinygenesis." 

(The reference to the "various researchers" is a reference to the findings 
of Garfinkel, Hirayama and Trichopoulos). 


(h) Huffier et at.. The Causes of Lung Cancer in Texas 

This study wes published in 1984 in Lu - g. Cancer ; Causes and 
Prevenrior. . Amongst other results, the authors reported the following; 


"The role of *passive making* in contributing to risk of lung cancer was 
examined .... In this analysis the crude (or unadjusted) odds ratio are 
increased and signifitant for both males and females, 1,4 and 2.1, 
respectively. However, when the confounding effect of individual subject 
smoking was controlled by stratifying the male and female study groups 
into smokers (ever) a,yd non-smokers (never) and examining the adjusted 
odds ratios, there wis no significant increase in risk associated with 
passive smoking It. fact, the odds ratio for non-smokers living with a 
regular smoker were iot increased for either males or females, 0.52 and 
0.78, respectively. However, odds ratios for smokers living with a regular 
smoker were increase^ although not significantly, 1.28 and 1.80 for mates 
and females. The overall odds ratios (adjusted) associated with passive 
smoking were only slightly increased and not significant for eithetedTXas 
females, 1.2 and 1.3, respectively. When the possibility of a 'passive 

smoking * effect was examined among non-smokers by the number of years 
lived with a regular smoker, there was very little difference in risk for 
females who lived with a regular smoker for 0*32 years. The odds ratios 
for males suggest an Increase by [sic] are based on smaller numbers than 
the analysis in female," 
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The authors noted that the ’lack of a ‘passive smoking’ effect when the 
confounding effect of smoking of individual study subjects is considered, is not 
consistent with early reports. Although subsequent reports are also not consistent 
with regard to this association, it may be that the study population arable was not 
sufficiently large to detect a fairly low-level effect and that this association needs to be 
assessed in a considerably larger study population”. 


(j) Crarfinkc! et al. - Involuntary smoking and lune cancer: A case-control study. 


This article appeared in the Journal of the Natio nal Cancer Institute in 
September 1985. The authors state, inter alia: 


"In a previous paper, we pointed out that in any study of Involuntary 
smoking and lung cancer, categorizing nonsmokers by the smoking habit 
of the spouse may lead to error in classification of exposure. In the 
United States particularly, there may be many women, married to 
nonsmokers, who are exposed to the smoke of others at work or in other 
areas. Conversely, some individuals married to smokers may suffer acute 
effects ftom inhaling smoke and consciously avoid such exposure. A survey 
of 38,000 subjects by Friedman et al confirmed this hypothesis. About 
40% of women nonsmokers and 50% of men nonsmokers who were 
married to nonsmokers were exposed to the smoke of others for some 
periods of time during a week, and 47% of nonsmoking women married 
to smokers reported that they were not exposed to tobacco smoke at home. 
In the study reported here, we record the smoking habit of husbands (total 
No of cigarettes smoked and No. smoked at home), as well as the 
number of hours a day the subjects were exposed to the smoke of others 
at home, at work, and in other areas. 

Other causes for concern are establishment of the microscopic diagnosis of 
primary lung cancer and verification of the smoking history, In a study of 
the histologic type of lung cancer in relation to asbestos exposure, 49 of 
774 men and women with a discharge diagnosis of microscopically proved 
lung cancer were recorded as nonsmokers in the hospital chart After 
review of hospital records, histologic sections, and interviews, only 10 cases 
remained who had died of primary lung cancer and who had never 
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smoked. One-half of the otl trs had smoked at some time and one-half 
the confirmed nonsmokers h d a primary cancer other them that of the 
lung. 

It is apparent, therefore, tht t more studies on involuntary smoking are 
needed, with particular after ion given to obtaining microscopic proof of 
primary lung cancer and m re detailed information about exposures to 
cigarette smoke. H 

The authors underto k a case«control study in four hospitals from 1971 
to 1981. All cases and controls v :re confirmed by histologic review of slides, and 


nonsmoking status and exposures • ere verified by interviews. It was found 1 that odds 
ratios increased with increasing lumbers of cigarettes smoked by the husband,, 


particularly if the cigarettes were s loked at home. The odds ratio for women whose 
husbands smoked 20 or more cige sues at home was 2.11. The authors’ conclusions 
included the following: 


"We found an elevated r k of lung cancer, ranging from 13 to 31%, in 
women exposed to the sm ce of others, although the increase was not 
statistically significant. 77 women who were monied to smokers of 40 
or more cigarettes a day or ^ho were exposed to die smoke of at least 20 
cigarettes a day at home s owed a risk twice as Ititfi as that of women 
not exposed at aU. This ret It is consistent with the dose-response risk of 
exposure to the husband'i smoke shown in some case-control studies 
(Z 3)." 


(The references at he end of the above quotation are references to 
Trichopoulos et al Oupra) and Correa et al (supra). 


(k) Akfca ct al - Passive Smc king and Lung Cancer among Japanese Women. 


This article was {ublished in the September 1986 issue of Cancer 


Research, but appears to have risen first published prior to 1 July 1986 since it is 
referred to in the NH & MRC r iport which was adopted in June 1986. 
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The abstract of the article, as punished, reads as follows: 


"/4 case-control study conducted in Hiroshima and Nagasaki, Japan, 
revealed a 50% increased risk of lung ca user among nonsmoking women 
whose husbands smoked . The risks te>vded to increase with anotau 
smoked by the husband, being highest an ong women who worked oi Side 
the home and whose husbands were hea y smokers, and to decrease with 
cessation of exposure. The findings provid s incentive for further evalu ition 
of the relationship between passive smoking and cancer among 
nonsmokers. M 


The stud;, was made as part cf a case-control investigation of lung 
cancer among atomic bomb survivors conduct :d primarily to evaluate the interactive 
roles of cigarette smoking and ionizing radiation. Data were collected on the 
smoking habits of the subjects’ spouses and p ircnts. The article reports the effect of 
exposure to such passive smoking, particularly on married women who had never 
smoked themselves. 


The study showed that there w is an increase in lung cancer risk with 
increasing amounts smoked per day by the husband, with the odds ratio slightly 
exceeding 2 for women whose husbands were heavy smokers. The odds ratio of lung 
cancer among non-smoking women according to recency of exposure to their 
husbands’ smoking were lower among women who had not been exposed within die 
last ten years than among women exposed wit hin the last ten years. 

All the results in this study were reported using 90% confidence 
intervals. The odds ratio for non-smoking i males married to smoking husbands was 
1.5, statistically significant at that level. For non-smoking husbands married 1 to 
smoking wives the odds ratio was 1.8, not sti istically significant at the 90% level. 
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The authors said: 


"The results from this case-control study suggest that there may he a 
moderate excess in lung cancer risk associated with passive smoking. The 
odds ratios for lung cancer among non-smoking women tended to increase 
wish amount smoked by their husbands, a trend seen among housewives 
as well as women who worked outside die home. The highest odds ratios 
among nonsmokers were for women who worked in blue collar jobs whose 
husbands were heavy smokers, women presumably with the highest 
exposure to environmental tobacco smoke. There was little association 
with parental smoking or with ex-passive smoking, suggesting that 
cessation of exposure may lower risk 

The findings are generally consistent with results of a national cohort study 
of mortality among Japanese women and of several epidemiological 
investigations conducted elsewhere in the world." 


The Japanese study referred to by the authors is the Hirayama 1981 study, and the 
other studies to which they refer are the Trichopoulos et al 1981 study,, the Correa et 
al 1983 study and the Garfinkel et al 1985 study. 


The authors admit to concerns about adequacy of data provided by 
surrogate respondents and reliability of diagnoses of lung can *r but also note some 
reassuring factors. 


The authors summarise the views they formed a> a result of their study 

as follows: 


"In summary, the results of this investigation suggest that exposure to 
environmental tobacco smoke may increase the risk of lung cancer among 
nonsmokers. The jlndings, from one of the two areas of the world where 
the possibility of a passive smoking hazard was first postulated, add to an 
accumulating body of evidence on the issue. White the total evidence is 
not definitive and not all studies show significantly positive associations, 
the resutts are suggestive enough to warrant further evaluation in larger 
studies where passive smoking exposures can be more fully quantified." 
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(I) I xe et aL - Relationship of passive smoking to risk of lung cancer and other 
smoking-associated diseases 

This study was published in the British Journal of Cancer in 1986. The 
author , reported results based on 143 patients. They made the following 
observ titans; 


"Overall the results showed no evidence of an effect of pas ive smoking 
on lung cancer incidence among lifelong non-smokers . In n ale patients, 
relative risks were increased for some of the indices hut numbers of cases 
were small and none of the differences approached statistical significance. 
In females, where numbers of cases were larger, such trends as eisted 
tended to be negative ... The relative risk in relation to the spouse 
smoking during the whole of the marriage was estimated to b< 0.80 fir the 
sexes combined, with 95% confidence Omits of 0.43 to 1.50." 


"In the present study no significant relationship of passiv smoking to 
lung cancer incidence in lifebng non-smokers was seen, ither it i the 
analyses based on the information collected in hospital or i t subsequent 
inquiry of the spouses or both. It must be pointed out, how nrer, that the 
number of lung cancer patients who had never smoked was rather .mad 
so that, though our findings are consistent with passive smok ng having no 
effect on lung cancer risk at all, they do not exclude the p ossibility of a 
small increase in risk ,..." 


(m) Humble et aL ■ Marriage to a Smoker and Lung Cancer Rsk 

This study appeared in the American Journal of P iblic Hcalth in May 
1987 In the introduction to their study, the authors make the fo lowing statement; 


"In 1980 we began collecting data in a population-base ' case-control 
study designed to explain differing lung cancer occurrence in Hispanic and 
non-Hispanic Whites in Hew Mexico. The original study questionnaire 
included questions on tobacco smoke closure from spouse smoking and 
on indirect exposure to asbestos through a spouse's job. This report 
describes the risks associated with these exposures in smokers and 
nonsmokers in New Mexico." 
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The authors analysed the data according to two models. On the first 
model, among never smokers, cigarette smoking by a spouse, regardless of pipe or 
cigar use; was associated with a three-fold increased risk of lung cancer. (OR 3.2, 
90% Cl 1.5 - 7.2). For females only the odds ratio was 2.3 with Cl 90% 0.9 • 6.6. 
For exposure to cigarettes only, the odds ratios were slightly lowe r (for all subjects 2:9 
90% Cl 1.3 - 6.7; for females only 1.8 90% Cl 0.6 • 5.4. 

Odds ratios from use of the second model tended to be low er. 


No effect was detected for marriage to a smoker by a current or former 
cigarette smoker, according to either model. 


Under the heading "Discussion", the authors made t ie following 


observations: 


"In the context of a population-based case<omrol study b New Mexico, 
we have examined the risk of hmg cancer associated with marriage to a 
cigarette smoker. The results indicated increased risk from this exposure 
in never smokers, but not in active smokers. 

Methodologic limitations of the case-control approach ft studying the 
relation between involuntary exposure to tobacco smoke at hmg cancer 
must be considered. Misclassification of both active and pt jive exposure 
to cigarexe smoke is of particular concern." 


In conclusion, the authors made tiie following conn >nts: 


"77ie results of the present case-control study complemi t those from 
other case-control studies and from cohort studies, i tick showed 
increased lung cancer risks in never smokers married to token. The 
magnitude of the effect of marriage to a smoker in the resent study, 
about a the two-fold increase in risk ... is comparable > findings by 
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Hirayama and by AJdbs, e: at, in Japan, by Ttichopoulos, et a!, in Greece, 
and by Correa, et at, and by Datager, et at, in the United States. A weak 
exposure-response relation was present with duration of passive exposure, 
but not with average number of cigarettes smoked daily by the spouse... 

In active smokers, we found that residence with a smoker did not 
elevate lung cancer risk ... The lack of association in active smokers is 
consistent with the quantitative differences in die exposwts of active and 
passive smoking.” 


(n) Pershapen et aL - Passive Smoking and Lung Cancer in 1'wedish Women . 


Although this article was received for publication in January 1986 it was. 
not published until 1987, when it appeared in the American Jo urnal of Hm’demjolppv. 
The abstract reads as follows: 


"The relation between passive smoking and lung cancer was examined by 
means of a case-control study in a cohort of 27,409 non making Swedish 
women identified from questionnaires mailed in 1961 an 11963. A total 
of 77 cases of primary carcinoma of the bronchus or limi were found in a 
follow-up of the cohort through 1980. A new quest onnaire in 1984 
provided information on smoking by study subjects am their spouses as 
well as on potential confounding factors. The study n vealed a relative 
risk of 3J, constituting a statistically significant increa * (p < 0.05) for 
squamous ceil and small cell carcinomas in women m tried to smokers 
and a positive dose-response relation. No consistent eff ct could be seen 
for other histologic types, indicating that passive sn oktng is related 
primarily to those forms of lung cancer which show tl ? highest relative 
risks in smokers." 


The authors reported at p.20 that: 


"Pooling the control groups produces a relative risk of .13 for squamous 
cell and small cell carcinomas (95 per cent confidence interval (Cl) = 
1.1-11.4) associated with marriage to a smoker. I'Wun this group, the 
relative risks were increased for both histologic types. Th\ relative risks for 
the other histologic types and for die entire group arc 0.1 • (95 per cent Cl 
= OA-1.5) and 1.2 (95 per cent Cl =» 0.7-2.1) respectivel/.” 
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Under the heading "Discussion" the authors stated the following: 


"The results of our study indicate that exposure to environmental 
tobacco smoke Is related to an increased risk of those histologic types of 
lung cancer which show the highest relative risks in smokers. This is tn 
general agreement with the findings of THchopoulos et at, Garfinkel et al, 
and Koo et al, although these authors looked at somewhat different 
carcinoma types and/or used other definitions of exposure." 

(P-22) 


(iii) BEJateL 




I shall now refer to some of the more significant passages in the major 


reviews. 


(a) The Monograph on_Tobacco Smoking issued bv the fartcrnatipnaLAgencv for 

EsssaffiLgELSaassi* 


The International Agency for Research on Cancer ("IARC") is part of 
the World Health Organisation. This monograph ("the IARC report") represents the 
views and opinions of an IARC working group on the evaluation of die carcinogenic 
risk of chemicals to humans. The group met in Lyons from 12-20 February 1935. 
The report was published in June 1936. The report is part of a monograph 
programme the objective of which is to elaborate and publish in the form of 
monographs, critical reviews of data on, inter alia, carcinogenicity for chemicals to 
which humans are known to be exposed, to evaluate the data in terms of human risk 
with the help of international working groups of experts, £nd to indicate where 
additional research efforts are needed. 


In the report the term "carcinogenic risk" i: taken to mean the 
probability that exposure to the chemical will lead to cancer u humans. Inclusion of 
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a chemical in the report does not imply that it is a carcinogen, o ily tl at the published 
date have been examined. The 28 members of the IARC work ng g oup were drawn 
from a variety of academic, medical research and other institutions in Europe, Asia,, 
the Americas and Australia. 

The manner in which IARC monographs are pr< pare i is described in 
the report as follows. In advance of a meeting of a world ig g oup all relevant 
biological data concerning the substance under examination ar : col ected by IARC. 
Six months before the meeting, articles containing relevant biol igica data are sent to 
experts, or ere used by IARC staff, to prepare first drafts of the sect ons on biological 
effects. The complete drafts are then compiled by IARC staff and sent, prior to the 
meeting, to all participants in the working group for their commen s. The working 
group meets to discuss and finalise the text of the monograph' anc to formulate the 
evaluations. 


According to the report, the evidence for carcinc jenic ty from studies in 
humans is assessed by the working group and judged to fall i- to o ie of four groups, 
defined as follows: 


"(i) Sufficient evidence of carcinogenicity indicates hat there is a causal 
relationship between the exposure and human cancer. 

(ii) Limited evidence of carcinogenicity indicates tha a causal 
interpretation is credible, but that alternative explanati. ms, such as 
chance, bias or confounding, could not adequately be a eluded. 
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( ii) Inadequate evidence of carcinogenicity, which applies to both positive and 
negative evidence, indicates that one of two conditions prevailed: 

(a) there are few pertinent data; or 

(b) : the available studies, whdtt showing evidence of association, do not 

exclude chance, bias or confounding. 

(iv) No evidence of carcinogenicity applies when several adequate studies are 
available which do not show evidence of carcinogenicity," 

(*»> 


The final evaluations of the IARC working group appear at the end of 


the re <ort and include the following; 


’There is sufficient evidence that tobacco smoke is carcinogenic to humans." 

(pi 314) 

Whilst the reference to tobacco smoke in this evaluation is not entirety 
free ! om ambiguity, in my opinion it is a reference to tobacco smoke from three 
sourc s, viz.,, mainstream smoke, sidestream smoke and smoke exhaled to the general 
atmo phere by smokers. 


The bulk of the report is concerned with the effects of tobacco smoke 
on : :tive smokers. In relation to passive smoking it contains the following 
obse /aticn: 


",Several epidemiological studies have reported an increased risk of hmg 
cancer in nonsmoking spouses of smokers, although some others have not 
In some studies, the risk of lung cancer in nonsmokers increased in relation 
to the extent of spouses’ smoking. Each of the studies had to contend 
with substantial difficulties in determination of passive exposure to tobacco 
smoke and to other possible risk factors for the various cancers studied. 
The resulting errors could arguably have anefactually depressed or raised 
estimated risks, and, as a consequence, each is compatible either with an 
increase or with an absence of risk. As the estimated relative risks are low, 
the acquisition of further evidence bearing on the issue may require large- 
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scale observational studies involving reliable measures of exposure both in 
childhood and in adult life ." 

( p-308) 


In a section headed "Conclusions and Evaluations", the following 


appears: 


“Tobacco smoke affects not only people who smoke but also people who are 
exposed to the combustion products of other people's tobacco. The effects 
produced are not necessarily the same, as the constituents of smoke vary 
according to its source. Three main sources exist: (i) mainstream smoke, 

(it) sidestream smoke, and (id) smoke exhaled to the general atmosphere by 
smokers. Smokers are exposed to all three to a greater extent than are 
nonsmokers. It follows that it is unlikely that any effects will be produced 
in passive smokers that are not produced to a greater orient in smokers and 
that types of effects that are not seen in smokers will not be seen in passive 
smokers. Examination of smoke from the different sources shows that aU 
three types contain chemicals that are both carcinogenic and mutagenic. 

The amounts absorbed by passive smokers are, however, small, and effects 
are unlikely to be detectable unless exposure is substantial and very large 
numbers of people are observed. The observations on nonsmokers that 
have been made so far are compatible with either an increased risk from 
'passive' smoking or an absence of risk Knowledge of the nature of 
sidestream and mainstream smoke, of the materials absorbed during 
'passive' smoking, and of the quantitative relationships between dose and 
effect that are commonly observed from exposure to carcinogens, however, 
leads to the conclusion that passive smoking gives rise to some ride of 
cancer ." 

(p.314) 


(b) 


Tte-National_Hcalth and Medical Research Council 
Smoking on Health 




on Effect of Passive 


Some time prior to June 1986 the Australian National Health and: 


Medical Research Council set up a working party on the effects of passive smoking on 


health. The Chairman was Dr AJ. McMichaeJ who, at the time, was Senior Principal 
Research Scientist, CSIRO Division of Human Nutrition. The other members of the 


working party were: 
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Dr R. Antic, Director of Thoracic Me dicine, Royal /ulelaide Hospital, 

Dr C Balter, Acting Executive Director of the Public 

Health Service of South Australian Health Commission, 
Professor L. Landau, of the Depsrtment of ChQd Health at Princess 
Margaret Hospital for Children, Perth, 

Professor S.R. Lecdcr, Head of the Department of Community Medicine, 
Westmead Hospital, Westmead, 

Dr J.D. Potter, Senior Research Scie ntist at the CSIRO Division of Human 
Nutrition, 

Dr A. Woodward, Lecturer in the Department o:“ Community Medicine, 
Royal Adelaide Hospita', and 

Dr. A.F. Dick, of the Health Cars Committee of the Commonwealth 
Department of Health. 


The report of the working party was adopted by the National Health 
and Medical Research Council in June 1986. 


Chapter 7 of the report deals with passive smoking and cancer. The 
following quotations from the report do not ir, chide a number of footnotes in which 1 
reference is made to the published work of other scientists; 


"7.2 Introduction 

Tobacco smoke contains approximately sixty known or suspected 
carcinogenic chemicals, of which at lean fifty occur in the phase that 
contains particulate matter. The cardncgenic activity of tobacco smoke 
appears to require this particulate phase, Animal bioassays indicate that 
sidestream tobacco tar is more carcinogenic per unit weight than 
mainstream tar. For public health purposes, therefore, it would be 
prudent to assume, at this stage of research activity, that mainstream and 
sidestream smoke have similar human carcinogenic potency. 

There is no disagreement about the biological plausibility of an 
association between passive smoking and lung cancer. Active smoking is 
the major known cause of lung cancer, and there is a well-established 
monotonic increase in risk with increasing dose-rate. Further, no 'safe 
level’ threshold dose appears to exist Th us, although the dose rate for 
passive smoken is, overall, substantially k wer than for active smokers, it is 
a reasonable inference from the studies of active smokers that passive 
smokers experience a real, albeit smaller, increase in lung cancer risk. 
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Nevertheless, it remains unknown how active and passive smoking might 
differ in terms of actual carcinogens delivered to the respiratory tract 
Sidestream smoke is qualitatively richer in many smoke constituents than 
is mainstream smoke. 

An equivalent argument exists in relation to the plausibility of 
passive smoking as a cause of cancers of other sites known to be related 
to active smoking. 

7.2 Types of Epidemiological Evidence 


There are two types of evidence by which to examine the 
relationship of passive smoking to cancer risk. 


First, with knowledge of the established cancer risks of active 
smoking and using the documented relationship between individual 
smoking behaviour and various biological indices of absorbed constituents 
of smoke (e.g. measures of nicotine ami cotinine in blood and urine, 
thiocyanate and cotinine in saliva, and carboxyhaemoglbbin tn blood) to 
make direct estimations of the extent of non-smokers* exposure to smoke, 
it is possible to estimate the attendant risk of cancer. This approach 
presumes that the particular biological indices used are also indices of the 
carcinogenic potential of the inhaled and absorbed smoke. As indicated in 
Section 4, estimates based on biological measures indicate that passive 
smoking in the workplace typically entails exposures (for eight hours per 
day) equivalent to light active smoking. Light smokers are at 
approximately five times higher risk of lung cancer than non-smokers. 

The second, and more usual, type of epidemiological evidence 
depends upon observing empirical associations between reported individual 
smoking habits and the occurrence of career. Such observations are made 
in either cohort (prospective) studies or use-control (retrospective) studies. 


During 1979-85, eleven ' epidemiological studies examining the 
association between passive smoking and lung cancer have been reported. 
Most show a positive association, albeit substantially less strong than that 
between active smoking and lung cancer. Among non-smokers, the relative 
risk of bmg cancer in passively acposed versus unexposed persons varies 
from approximately 1.2 to 3.5. A dose-response relationship is present in 
four of nine studies that have reported such an analysis. One cohort study 
has examined and reported the change in lung cancer risk associated with 
cessation of exposure (Le. spouse as ex-smoker); a reduction in risk 
occurred. 

During the same period, four epidemiological studies of passive 
smoking and non-lung cancers have been reported. Their findings have 
been less consistent than those pertaining to lung cancer. 
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These variable results reflect not only the apparently smaller effect 
of passive smoking upon cancer risk than that of active smoking, but the 
associated small numbers of cases available for snufy, and the deficiencies 
in the validity and precision of measurement of individual exposure to 
passive smoking, blot only might some of the individuals included as non- 
smokers be ex-smokers, but the actual determination of exposure dosage - 
from varied sources and across time - is intrinsically difficult Further, for 
the 25-50 per cent of women and the great majority of men in Western 
populations who work outside the home, the spouse's smoking habit is a 
poor quantitative index of passive smoking exposure - particularly since the 
exposure concentration is estimated to be four times higher at work than 
in the home. Nevertheless, to the extent that exposure misclassification 
applies equally to ad combined groups of study subjects, it may have led 
to underestimation of the relative risk associatedWith passive smoking." 


The report makes the following observations: 


"The evidence that passive smoking causes lung cancer is strongly 
suggestive. It is plausible, moderately consistent, and demonstrates 
dose-response relationships. However, intrinsic difficulties in accurately 
classifying individual exposure, and insufficient numbers of snufy subjects 
in many studies, preclude a conclusive interpretation of these empirical 
data when considered in isolation from other corroborative scientific 
evidence." 


The report concludes with the following quotation from a 1 report of the 
interdisciplinary working group of the International Agency for Research in Cancer: 


"'Knowledge of the nature of sidestream and mainstream smoke, of the 
materials absorbed during "passive" smoking, and of the quantitative 
relationships between dose and effect that are commonly observed from 
exposure to carcinogens, leads to the conclusion that passive smoking 
gives rise to some risk of concert." 


Chapter 7 of the NH <fc MRC report is a statement of the findings of 
the working party. The Statement and Recommendations of the National i Health & 
Medical Research Council itself arc in Chapter 9 of the report, which reads, in pert, 
as follows: 
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"Council notes that there is mounting epidemiological evidence that 
passive smoking may Increase the risk of occurrence of lung cancer. 
Despite limitations in the amount of data available, and despite research 
difficulties in making satisfactory estimations of individual expo, are, a 
consistent pattern of moderately increased risk of king cancer in passive 
smokers Has emerged. In view of this pattern, of the knov.n and 
substantial increase in risk of lung cancer in active smokers (andt'r.e lack 
of threshold dose), and of the documented levels of bodily assimilction of 
passively»inhaled smoke, it is therefo re prudent public health po licy o infer 
an increased risk of lung cancer from passive smoking." 


(c) The 1986 rep ort of the United Stat s Surgeon General 

In 1986 the United States Strgeon General issued a M epor entitled The 
Health Consequences of Involuntary Smoking". The report was submitted to 
Congress on December 15, 1986. The report was prepared b the United States 
Department of Health and Human Services. The report lists the names of a number 
of individuals who prepared portions of the report These per. ns he id positions in 
American universities. Acknowledgment is also given in the ret >rt tc the assistance 
of about fifty scientists and physicians. I . will be convenient to r :er V this report as 
the "Surgeon General’s 1986 Report". 


The content of the report reflects the contributions of over sixty 
scientists representing a variety of discip lines. The care with which the report was 
apparently prepared appears from the Introduction: 


"Upon receipt of the final manuscripts from the authors, th ? Offut and its 
consultants edited and consolidited the Individual minuscrTts into 
appropriate chapters. These draft chapters were subjected o an extensive 
outside peer review ... whereby each was reviewed by up h seve. experts. 
Their comments were integrated and the entire volume was < sseml led. This 
revised edition of the Report was subjected to review by 7 disi nguished 
scientists outside the Federal Gover nment, both bt this cour . y one abroad. 
Parallel to this review, the entire Report was also subm ted t > various 


* 47 - 


Source: https://www.industrydocuments.ucsf.edu/docs/rxvlOOOO 


2021550715 



FEB. 7 '91 10:37 


CLft Y i uN L'TZ 25 1 7S32 


P . • 



institutes and agencies within the US Publi : Health Service for review and 
comment." 


The Introduction contains an over* ew of the report After referring to 
the inhalation of tobacco smoke during active cij ;arette smoking as “the largest single 
preventable cause of death and disability for the U.S. population”, the overview 


continues: 


"The magnitude of the disease risks for aci ve smokers secondary to their 
•high ddse ' exposure to tobacco smoke s ggests that the 'lower dose ' 
exposure to tobacco smoke received by invo . mtary smokers may also have 
risks. Although the risks of involuntary sme ing are smaller than the risks 
of active smoking, the number of indiv, ’uals injured by involuntary 
smoking is large both in absolute terms md in comparison with the 
number injured by some other agents in thi general environment that are 
regulated to curtail their potential to cause / man illness. 

This Report reviews the evidenc < on the characteristics of 
mainstream tobacco smoke and of environ, ental tobacco smoke, on the 
levels of exposure to environmental tobacco moke that occur, and on the 
health effects of involuntary exposure r tobacco smoke. The 
composition of the tobacco smoke inhalt l by active smokers and by 
involuntary smokers is examined for simtla ties and differences, and the 
concentrations to tobacco smoke componer s that can be measured in a 
variety of settings are explored, as is smoke deposition and absorption in 
the respiratory tract The studies that desa be die risks of environmental 
tobacco smoke exposure for humans art carefully reviewed for their 
findings and their validity. * The evider :e on the health effects of 
involuntary smoking Is reviewed for biolOi c plausibility, and compared 
with extrapolations of the risks of active i noking to the lower dose of 
exposure to tobacco smoke found in nons takers. This review leads to 
three major conclusions: 

1, Involuntary smoking is a cause of iisease, including lung 
cancer, in healthy nonsmokers. 

1 The children of parents who smo e compared with die 
children of nonsmoking parents haw an increased frequency 
of respiratory infections, increased re liretory symptoms, and 
slightly smaller rates of increase in It ng function as the lung 
matures. 
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3. The simple separation of smokers and t onsmokers within the 
same air space may reduce, kit dot s not eliminate, the 
exposure of nonsmokers to environment it tobacco smoke." 


The; second conclusion does not, of co irse, relate to lung cancer. 


The following statements arc made n the report in relation to lung, 

cancer; 

"Exposure to environmental ’.obacto smoke has been examined in 
numerous recent epidemiologist l stuc r es as a risk factor for lung cancer in 
nonsmokers. These studies ha e cot xpared die risks for subjects exposed 
to ETS at home or at work w.th th ? risks for people not reported to be 
exposed in these environments. Bec ause exposure to ETS is an almost 
universal experience in the more developed countries, these studies ihvolve 
comparison of more exposed and less exposed people rather than 
comparison of exposed and unexposed people. Thus, the studies are 
inherently conservative in assesiihg ti e consequ ences of exposure to ETS. 
Interpretation of these studus mat constler the extent to which 
populations with different ETS .expos. ires have >een identified, the gradient 
in ETS exposure from the low.tr exposure to t he higher exposure groups, 
and the magnitude of the increased ung cam r risk that results from the 
gradient in ETS exposure. 

To date, questionnaires nave een used to classify ETS exposure. 
Quantification of exposure by questu %noire, pt rticularfy lifetime exposure, 
b difficult and has not been valida td. Hon ever, spousal and parental 
smoking status identify individuals w. h dtfferen ‘ levels of exposure to ETS. 
Therefore, investigation has fcause. on the children and nonsmoking 
spouses of smokers, groups for wh m peate- ETS exposure would be 
expected and for whom inereasid nicotiie absorption has been 
documented relative to the child en and nonsmoking spouses of 
nonsmokers. 

Of the epidemiologic sudies reviewed in this Report that have 
examined the question of invtiuntay smokL tg's association with lung 
cancer, most (21 of 23) have shown i positive association with exposure, 
and in 6 the association reached statistical significance. Given the 
difficulty in Identifying groups vdth differing E TS exposures, the low-dose 
range of exposure examined, ard the small m mbers of subjects in some 
series, it is not surprising that seme sn dies hav • found no association and 
that in others the association did tot react a conventional level of 
statistical significance. The qu istion is not w tether cigarette smoke can 
cause lung cancer, that question h ts been mswered unequivocally by 
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examining the evidence for active smoking. The question is, rather, can 
tobacco smoke at a lower dose and through a different mode of exposure 
cause lung cancer in nonsmokers? The answer must be sought in the 
coherence and trends of the epidemiologic evidence available on this low- 
dose exposure to a known human carcinogen. In general, those studies 
with larger population sizes, more carefully validated diagnosis of lung 
cancer, and more careful assessment of ETS exposure status have shown 
statistically significant associations. A number of these studies have 
demonstrated a dose-response relationship between the level of ETS 
exposure and lung cancer risk. By using data on nicotine absorption by 
the nonsmoker, the nonsmoker’s risk of developing tmg cancer observed 
in human epidemiologic studies can be compared with the level of risk 
expected from an extrapolation of the dose*response data for the active 
smoker. This extrapolation yields estimates of an expected lung cancer 
risk that approximate the observed lung cancer risk in epidemiologic 
studies of involuntary smoking. 

Cigarette smoke is well established as a human carcinogen. The 
chemical composition of ETS is qualitatively similar to mainstream smoke 
and sidestream smoke and also acts as a carcinogen in bidassay systems. 
For many nonsmokers, the quantitative exposure to ETS is large enough 
to expect an increased risk of lung cancer to occur, and epidemiologic 
studies have demonstrated an increased lung cancer risk with involuntary 
smoldng. In examining a low-dose exposure to a known mreinogen, it is 
rare to have such an abundance of evidence on wh ch to make a 
judgment, and given this abundance of evidence, a clet r judgment can 
now be made; exposure to ETS is a cause of lung cancer 

The data presented in this Report establish tin t a substantial 
number of the lung cancer deaths that occur among non'.mokers can be 
attributed to involuntary smoking. However, better data on the extent and 
variability of ETS exposure are needed to estimate the number of deaths 
with confidence ." 


After making extensive reference to the sdentilc literature as to the 
relationship between passive smoking and lung cancer the Surgeon General's Report 
adopts the following summary: 


"Previous Reports of the Surgeon General have reviewed the data 
establishing active cigarette smoking as the major came of lung cancer. 
The absence of a threshold for respiratory carcinogenesis in active smoking 
the presence of the same carcinogens in mainstream smoke and sidestream 
smoke, the demonstrated uptake of tobacco smoke constituents by 
involuntary smokers, and the demonstration of an increased lung cancer risk 
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in some populations with exposures n ETS leads to the conclusion that 
involuntary smoking is a cause of lung cancer 

"The epidemiological evidence that involuntary smoking can significantly 
increase the risk of lung cancer in nonsmokers is competing when 
considered as an examination of low* lose exposure to a known carcinogen 
(Le., tobacco moke). Eleven of ti e thirteen epidemiological studies to 
date show a modest (10 to 300 percert) elevation of the risk of lung cancer 
among nonsmokers exposed to Involu i tary smoking; In sbc studies positive 
associations were statistically significa t. The studies showing no or non 
significantly positive findings were gen rally thr weakest in terms of sample 
size (Giltis et al 1984; Chan and Fur .' 1982; Kao et aL 1964; Kabat and 
Wynder 1984; Wu et al 1985; Lee . f al 1986), study design (Kabat and 
Wynder 1984; Lee et al 1986), or qu. Hty of c am (Chan and Fung 1982) ” 

After detailed reference to tl ; epidemiological stud .es referred to in the 
report, the summary concludes: 


"The magnitude of nsk associates 
uncertain. Relative risks ranging fron 
highest level of exposure based on t 
sample sizes in most studies are not 
unstable, and confidence limits are 
Study to another. An index of invol 
habits of the spouse is a simplistic 
reason to believe, however, that the 
smoking is restricted to exposure ft 
smokers are likely to be more tolerc 
more exposure to environmental tob 
Higher risk estimates for involuntary 
restricted to squamous cell and small 

Although involuntary smoking c 
cancer, important questions related i 
More accurate estimates for the 
workplace, and other environments 
populations should also be perform, 
yield more certain risk estimates a 
cancer risk in nonsmokers.* 


wUh involuntary smoking exposure is 
2 to 3 were generally reported for the 
e spouses f smoking he bits, but since 
arge, the point estimate of effect are 
road and generally overlap from one 
maty smoking based i n the smoking 
i nd convenient measur e. There is no 
access risk associated with involuntary 
m spouses . Nonsmokers married to 
a of ETS exposure ant to experience 
cco smoke (Wald and Ritchie 1984). 
moking have been obtained in studies 
cell carcinomas of the ung. 

m be established as c cause of lung 
• this exposure require further research, 
rsessment of exposure in the home, 
re needed. Studies of sufficiently large 
L New data from such studies should 
d describe the magninde of the lung 


The following statements a pear in the report: 
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"The appropriate framework for an 
from involuntary smoking is that t 
human carcinogen. Over 30 yi 
established cigarette smoke as a 
evidence that the chemical con 
qualkativefy similar to the mainst. 
smoker, and that both muinstret 
carcinogens in bioassay systems. Dt 
tobacco smoke constituents and froi 
nonsmokers suggest that nonsm 
environmental tobacco smoke that r 
cancer risk,' epidemiological studies 
documented an increased risk for U 
increased exposure. 

It is rare to have such 
epidemiologic studies on disease act 
the risk of low-dose exposure to ana 
levels of exposure. The relative i 
Report, their cohesiveness, and their 
that involuntary smoking can cause , 
the number of lung cancers due to 
that due to active smoJdng, it still n 
generate substantial public health co 

It is certain that a substantu 
occur in nonsmokers are due to El 
data on the dose and variability oj 
US, population will be needed bt 
number of such cancers can be mad 


txomination of the lung cancer risk 
r a low-dose exposure to a known 
jts of research have conclusively 
carcinogen. This Report presents 
position of sidestream smoke is 
tom smoke inhaled by the active 
n and sidestream smoke act as 
‘a related to environmental levels of 
: measures of nicotine absorption in 
leers are exposed to levels of 
ould be expected to generate a lung 
yf populations exposed to ETS have 
tg cancer in those nonsmokers with 


etailed exposure data or human 
irrence when attempting to evaluate 
era with established toxicity at higher 
mndance of data reviewed in this 
»iologic plausibility allow a judgment 
ng cancer in nonsmokers. Although 
involuntary smoking is smaller than 
resents a number sufficiently large to 
cem. 

proportion of the lung cancers that 
' exposure; however, more complete 
smoke exposure in the nonsmoking 
ore a quantitative estimate of the 

M 


( d ) Ifaff National Research CPMBfffljglC t OP Environ mental Tobacco Smoke 1986 

The National Research Council ; the principal operating agency of the 
National Academy of Sciences of the Unii :d States of America. It was requested by 
the United States Department of Health a d Human Services to evaluate methods for 
assessing exposure to environmental toba x> smoke and to review the literature on 
the health consequences of such exposure. The Council responded to this request by 
appointing eleven scientists to serve on a ammittsc. The co mmit tee*! charge was to 
review the then existing scientific literatui = and to identify the then current state of 
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knowledge with respect to known facts and areas of uncertainty. (Ex D3,p.v). The 
committee membership represented the disciplines of toxicology, biochemistry, 
atmospheric science, epidemiology, bio-statistics and pulmonary physiology. For the 
most part, the members of the committee were drawn from American universities 
(including Harvard* Yale and Johns Hopkins), but its members also included 
Professor Nicholas Wald, Professor of Environmental and Preventative Medicine at St 
Bartholomew’s Hospital, London; as well as Olav Axelson of the University Hospital, 
Linkoping, Sweden. According to its report, the committee conducted a public 
hearing on scientific studies relevant to its charge and reviewed the published 
scientific literature and received testimony from professional societies; medical, 
industry, consumer and public interest groups; academic scientists; and other involved 
in the generation and interpretation of scientific evidence on the health consequences 
of exposure to cigarette smoking. The public hearing was held on January 29,1986. 
The report is undated but was first printed in November 1986. I think it is a 
reasonable inference that the material upon which the report was based was available 
to the scientific community as at July 1986* It will be convenient to refer to this 
report as "the NRC report". 


With respect to lung cancer the report (pp. 10-11) makes the following 


statement: 


"Considering the evidence as a whole, exposure to ETS increases die 
incidence of lung cancer in nonsmokers. Estimates of the magnitude of 
the increased risk vary. Among studies of various populado v in Europe, 
Asia and North America, the risk of lung concer ts roughly 30% higher for 
nonsmoking spouses of smokers than it is for nonsmokir g spouses of 
nonsmokers. There is consistency among the studies in tiiat aU of the 
st ud i es individually include the 30% increased risk witi in the 95% 
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confidence intervals. Patterns and extent of txposu/s may vary in different 
communities and countries. Based on presently available epidemiologic 
data, the estimate of the increased risk from the American st u die s is lower 
than the average for all the studies, thougl not significantly so. These 
estimates are almost exclusively derived from the comparison of persons 
identified as exposed, or unexposed, on the basis of their spouse's molting 
habits. 

Certain errors in the reporting of smoking habits have probably 
contributed to the risks observed in l ie epidemiologic studies. 
Misclassification of current or exsmokers a ; nonsmokers would tend to 
produce an observed relative risk that is larger than the true risk. The . 
effect was studied in detail using estimate ' of the extent of the errors 
involved and judged to contribute only a portion of the excess risk. 
Underestimation of the increased risk migh. also be introduced because 
the supposedly unexposed population had so ne exposure to ETS, although 
they were classified as unexposed in the sti dies. Taking both types of 
errors into account produces an estimate of he excess lung cancer risk for 
nonsmokers married to smokers compam ’ with completely unexposed 
individuals that is similar to the relative risk observed m the epidemiologic 
studies considered. 

Since carcinogenic agents contained in ETS are inhaled by 
nonsmokers, in the absence of a thrcshoW for carcinogenic effects, an 
increased risk of lung cancer due to TTS exposure is biologically 
plausible 


Chapter 12 of the report is entitled "Eposure to Environmental Tobacco 
Smoke and Lung Cancer". After observing thai the risk of lung cancer in cigarette 
smokers is directly related to the number of < igarettes smoked and that, among 
smokers, an increase in exposure leads to an Increase in risk, the authors state that 
passive smoking would, therefore, be expected tc cause some increase in risk of lung 
cancer in active smokers, as well as in any oth< r persons in whom the appropriate 
tissues are exposed. They continue: 


"The studies reviewed in this chapter h ive attempted to address the 
questions of whether an increase in risk >/ lung cancer does occur In 
nonsmokers exposed to ETS and whether tl e dose-response relationship is 
similar to that in smokers. In pan, this i spends on whether there is a 
threshold dose of cigarette smoke expost re below which there is no 
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increase in risk. Biological theory and current evidence on low-dose 
exposure to carcinogens do not provide evidence for such a threshold, and 
It is generally thought that one is unlikely (Office of Science and 
Technology Policy, 1985). If there is no threshold, it follows that exposure 
to tobacco smoke at low concentrations, such as that experienced by 
nonsmokers exposed to ETS, will cause an increased risk of lung cancer. 
The risk, of course, will be expected to be very much smaller the n that 
associated with active smoking because of the much lower exposure of the 
bronchial epithelium to tobacco smoke." 


After a detailed examination of the scientific literature on the subject 
and a consideration of bias and misclassificatjon factors which may have affected some 
or all of the studies reported in the literature, the following summary is made: 


"The weight of evidence derived from epidemiologic studies shows 
an association between ETS exposure of nonsmokers and lung cancer 
that, taken as a whole, is unlikely to be due to chance or systematic bids. 
The observed estimate of increased risk is 34%, largely for spouses of 
smokers compared with spouses of nonsmokers. One must consider the 
alternative explanations that this excess either reflects bias inherent in 
most of the studies or that it represents a causal effect. Misclassffication 
can have contributed to the result to some extent. Computations of the 
effect of two sources of misclassifrcation were presented. Computations 
taking into account the possible effects of misclassified exsmokers and the 
tendency for spouses to have similar smoking habits placed the best 
estimate of increased risk of lung cancer at about 25% in persons exposed 
to ETS at a level typical of that experienced by nonsmokers married to 
smo kers compared with those married to nonsmokers. Another 
computation using Information from cotihine levels observed in 
nonsmokers and taldng into account the effect of making comparisons 
with a reference population that is truly unexposed leads to an estimated 
increased risk of about one-third when exposed spouses were compared 
with a truly unexposed population- The finding of such an increased risk 
is biologically plausible, because nonsmokers inhale other people’s smoke 
and, as a result, absorb smoke components containing carcinogens. 

What is Known 

1. A summary estimate from epidemiologic studies placet the 
increased risk of lung cancer in nonsmokers married to smokers compared 
with nonsmokers married to nonsmokers at about 34%- Assuming 
linearity at low-to-average doses and a constant proportionality of nicotine 
and carcinogens in mainstream smoke and ETS, extrapolation from 
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studies of active smokers using relative urinary eodnine places the risk at 
about 10%. 

2. To some extent, misclassification (bias) may have contributed 
to the results reported in the epidemiologic literature. However, bias is not 
Ukefy to account for all of the increased risk. The best estimate, allowing 
for reasonable misclassifkationi is that the adjusted risk of lung cancer & 
increased about 25% (ie„ RR - 1.25) bi nonsmokers married to smokers 
compared with nonsmokers married to nonsmokers. When one allows for 
exposure to nonsmokers who report themselves as un exposed, die adjusted 
increased risk is at least 24%. The adjusted increased risk to a group of 
nonsmokers married to nonsmokers is at least 8% (ie., RR ■ 1.08) 
compared with truly unexposed subjects. This excess risk may come about 
from exposures in the workplace or other public places." 


(c) The Frogeatt Cnmmfttse report 1988 

This report was made in January 1958 by the Independent Scientific 
Committee on Smoking & Health to the Secretary of State for Social Services (UK). 
According to the Committee's Report its responsibility is "to advise ... on scientific 
aspects of matters concerning smoking and health 


Chapter 3 of the report addresses questions related to the effect of 
exposure to ETS. In the following quotations from the report I have omitted 
footnotes which contain references to scientific literature: 


"64. Nicotine is virtually unique to tobacco and might be considered 
therefore as an index of ETS. Its uptake by non-smokers, as measured by 
its metabolites, indicates that some passive smokers may receive a dose 
equivalent to that received by smokers who smoke a mall number of 
cigarettes. However, since sidestream and mainstream smoke differ in 
composition such measurements cannot be extrapolated to the whole 
range of potentially harmful constituents of the smoke. For example, when 
dimethylnitrosamine rather than nicotine is used as a marker, the 
estimation of the uptake of tobacco smoke produces a greater equivalence. 
Recent work has also pointed to the role that ETS can play in enhancing 
concentrations of radon daughter products indoors. For these, and other 
reasons it is unwise to express ETS uptake, in terms of an equivalent 
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number of cigarettes actively smoked despite its undoubted convenience, a 
point made in our interim report in March 1967. 

65. The mutagenicity of particulate material sampled pom indoor and 
outdoor air has been studied using bacterial systems and smoking was 
found to be an important factor with its predominant effect on enzyme 
mediated muagenesis, the number of revertants increasing with the 
number of cigarettes smoked, 

66. Attempts Have been made to evaluate relative risk by means of 
epidemiological studies, not surprising given the hypothesis of a zero 
threshold and that non-smokers absorb some of the carcinogenic agents 
produced in smoking, though the exact proportion is unknown. The 
commonest method is to investigate lung cancer incidence among non¬ 
smoking wives of husbands who are, or are not, smokers. Studies of 
adequate size with documented smoking histories of cases and spouses are 
few and our review has therefore covered surveys from many countries. 

67. In our Third Report we concluded (para 35) that the reported 
association between passive smoking and lung cancer was speculative. 
Since then a number of new studies have been reported. The majority of 
reports conclude that passive smoking is associated with an increased risk 
of lung cancer in non-smokers. A minority conclude from their own data 
that any effect of passive smoking on the risk of lung cancer or other 
smoking-related diiease in a non-smoker is negligible and that the 
increased risk noted in other studies is largely an artefact 

68. The published studies have been scrutinized by various groups of 
researchers to determine whether collectively they present a reasonably 
consistent picture from which the existence and magnitude of the relative 
risk might be assessed. The major problem is the extent to which 
individuals with lung cancer were misclassificd as non-smokers when they 
were in fact smokers or ex-smokers. After making allowances for such 
misclassifications, and other artifacts, and then recalculating relative risks 
in each study, most of the scientific groups conclude that while none of 
the studies can on its own be accepted as unequivocal the findings overall 
are consistent with there being a small increase in the risk of lung cancer 
from exposure to environmental tobacco smoke, in the range 20 per cent- 
30 per cent, though some other workers have however argued for a much 
lower relative risk, or no increased risk at all The Committee, studying 
the same data, agrees with the former interpretation and so upholds the 
view expressed in its interim statement 

69. It is helpful to state exactly what is meant by a 10% to 30% 
increased risk. It means that people who have never smoked but who 
have been exposed to environmental tobacco smoke through most of their 
lives have a 20% to 30% Higher risk of lung cancer than non-smokers not 
so exposed. If the risk in the latter group is, say, 10 per 100,000 per year 
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(based on rates in non-smokers in the 35+ age range) the risk in the 
exposed group would be 11 to 13 per 100,000 per year. Thus there might 
be 1 to 3 extra Umg cancer cases a year per 100,000 non-smokers 
regularly exposed to ETS. Since there are no firm data on die numbers 
of people who fall into that category, no more than a rough estimate of 
the actual number of lung cancer deaths arising in Otis way could be 
made. It might however amount to several hundred out of the current 
annual total of about 40,000 lung cancer deaths in the United Kingdom, a 
small but not negligible proportion Jrt ’iew of this conclusion we 
recommend that • 

FURTHER PUBLICITY SHOULD BE GIVEN TO THE RISK OF 
LUNG CANCER ARISING FROM EXPOSURE TO OTHER 
PEOPLE'S TOBACCO SMOKE' 


(iv) Oral evidence 


I shall now refer to some of the oral evidence as to the alleged 
association between passive smoking and cancer. 


(a) Professor Stewart 

Professor Bernard Stewart is Associate Professor in the School of 
Paediatrics at the University of New South Wales, and is the Principal Research 
Fellow in the Children's Leukaemia and Cancer Research Unit at the Prince of Wales 
Children's Hospital He is a bio-chemist with specialist experience in the held of 
carcinogenesis. For a number of years he was the senior Research Fellow in 
Carcinogenesis of the New South Wales State Cancer Council. 


Professor Stewart has had a great deal of experience in die study of the 


carcinogenic qualities of tobacco smoke; He expressed the opinion that there was no 
doubt whatever that cigarette smoke had been shown "to the point of absolute 


certainty" to be carcinogenic for humans (T. 433). In his opinion, exposure for a short 
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time t) a high concentration of tobacco smoke is less dangerous to humans t fa»n 
expost re to a low concentration of smoke over a long period of time. The reason, for 
this is :hat if exposure occurs over a long period of time the likelihood of malignancy 
is iher :ased because cells tend to be pushed towards transformation or alteration i.e. 
to be< ome cancerous, rather than being killed outright. According to Professor 
Stewa t, there is no safe level of exposure to carcinogenic substances, whereas the 
same tannot be said of toxic substances. A chemical is carcinogenic if it has the 
capac: .y to cause normal cells to become malignant Toxic chemicals are those which 
kiM normal cells (T. 396). Carcinogenic chemicals may also have a toxic effect. 


Professor Stewart explained his view that there is no safe level of 
expos ire to carcinogens* as distinct from toxins, in the following words: 


Tor the vast majority of toxins, for the vast majority of chemicals that 
adversely [affect} us as people, the adversity that the chemicals produce is 
related to the dose. If the dose is large then obviously the toxic chemical 
will cause death • or large enough. As the dose is reduced so the extent of 
pathohQf produced by that chemical is reduced and if the dose is reduced 
and reduced there comes a point where there is no discernible toxic effect 
at all So that, for argument's sake, in respect of caustic soda. Although 
causdc soda is toxic, it will be possible to take a solution of caustic soda 
and dilute and dilute it until it was so diluted as to be consumed without 
causing any clinical injury to the oesophagus. Now that concept is [basic] 
to public health insofar as when measures to protect the community from 
toxins are taken, the concept of a safe level of exposure is c rucial That 
concept can be clearfy distinguished from die same basis when one 
approaches carcinogenic hazards because carcinogenicity is not so related 
to dose. At two levels because the theory of carcinogenesis says that a 
single cell to be modified and give rise to a tumour in theory such a single 
modification could produce a lethal response. If you poison a cell in the 
oesophagus with caustic soda die death of one cell could not p os si bl y 
cause the death of the whole person but if you produce a single ma lign ant 
cell then in theory that cell can grow into a tumour and produce the death 
of the individual So that is a conceptual basis for the idea that there is 
no safe dose for a known carcinogen. The other aspect of that concept is 
based on the invesdganon of that whole area. That is in addition to the 
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conceptual basis of that idea, no safe dose, there is a body of 
experimental evidence pertaining to either people or experimental animals 
that have been exposed to lower and lower levels of carcinogen by one 
reason or another and all of that data taken as a whole has faded to 
indicate a safe level of exposure for the carcinogen under revfav. So it is 
a [basic] tenet of carcinogenesis that there is no safe level of exposure, a 
principle that Ues at the very heart of all other tows of toxicology.* 

(T.397-8) 


It is apparent from statements made in the written material which I 


admitted into evidence that Professor Stewart’s view that there is no safe level of 


exposure to a carcinogen is shared by many distinguished scientists. 


It was put to Professor Stewart in cross-examination that if his view is 


correct, one molecule of a carcinogen could cause cancer. Whilst he agreed that, in 
theory, this was correct, he said that the one molecule example was a trivialisation of 


the significance of minimal exposure to carcinogens. I think this is correct, 
particularly in the context of the present case. The reference to cigarette smoke in 
the statement in para. 3 of the advertisement is quite general I: would; extend, for 
example, to cigarette smoke inhaled by a non-smoker v orking for many years beside 
and in close proximity to a heavy smoker. If it be tru j that environmental tobacco 
smoke: contains carcinogenic chemicals, it would be quit: unrealistic to regard such a 
non-smoker as being exposed to the risk of inhalin g only one molecule of a 
carcinogen; 


Professor Stewart drew support for his opinions from the findings 


contained 1 in some of the primary articles ar.d also the findings in die IARC report. 


He conceded in one pan of his evidence (T.521) that the available epidemiological 1 
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evidence does not allow a judgment to be made on causality between lung cancer and 
exposure to environmental tobacco smoke. However, in the light of all his evidence, 1 
did not understand this concession to be a concession that it has not been proved that 
cigarette smoke causes lung cancer in non-smokers. The concession he made was 
limited to the effect of the available epidemiological evidence, if considered in 
isolation from other evidence. It is plain from his evidence that he is firmly of die 
opinion that there is a considerable volume of evidence that cigarette moke causes 
disease in non-smokers (7. 522). He thinks that exposure to tobacco smoke is an 
established carcinogenic hazard. According to him, this conclusion can be reached 
wholly on the basis of laboratory evidence without reference to the epidemiological 
studies.. However, he thinks both types of evidence should be considered together. 
He said; "Complementarity of laboratory and epidemiological evidence, in respect of 
the carcinogenic hazard associated with exposure to environmental smoke is 
unequivocal. In view of these considerations, denial that evidence for a carcinogenic 
hazard from passive smoking has not been established, is absurd" (see annexure £ to 
his affidavit). 


A consideration of the whole of Professor Stewart’s evidence leads me 


to conclude diet he is of the opinion that a causal link has been established between 


passive smoking and lung cancer in non-smokers, but that further epidemiological 
evidence would add weight to his opinion. In his affidavit he said: 


"In my opinion, undemanding of the causation of king cancer in cigarette 
smokers, taken together with knowledge of the name of sidestreim and 
mainstream tobacco smoke, of the materials absorbed during passive 
smoking and of the quantitative relationships between dose and ef_ ect that 
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are commonly observed after exposure to carcinogens, leads to the 
reasonable presumption that passive smoking does cany some risk for lung 
and other cancers. In respect of lung cancer, this presumption is now 
confirmed by a variety of epidemiological and eperimentai evidence 
which are mutually supportive. Knowledge of the causal relationship 
between passive smoking an i lung cancer is now sufficient as to warrant 
measures to limit human exposure to this risk factor as a necessary and 
practicable public health measure to reduce the burden of twig cancer in 
the community " 


Professor Stewart said that undiluted sidestream smoke is characterised 
by significantly higher concentrations of many of the toxic and carcinogenic 
compounds found in mainstream smoke. According to him, a comparison of the 
chemical composition of smoke inhaled by active smokers with that inhaled by 
involuntary smokers suggests that the toxic and carcinogenic effects would: be 
qualitatively similar. He said that since carcinogenic agents in environmental tobacco 
smoke: are inhaled by non-smokers, in the absence of a threshold for carcinogenic 
effects, an increased risk of lting cancer due to environmental tobacco smoke is 
anticipated. 


Professor Stewart conceded that active smokers are exposed to greater 
quantities of tobacco smoke constituents than involuntary smokers. However, he is of 
the view that exposures to respirable suspended particulates are higher for non- 
smokers exposed to environmental tobacco smoke than for non-smokers who are not 
so exposed. 


It was put to Professor Stewart in cross-examination that the proposition 
that there is no safe dose for a carcinogen was a public health principle and that 
public health principles depend upon dictates of caution whereas scientific proof of a 
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proposition depends on demonstration of its correctness (7. 451-2), The Professor 
agrei d, but I do not think his agreement is tantamount to an ad mis sion that there is 
not cientific proof that there is no safe dose for a carcinogen. He specifically 
disag - eed with the proposition put to him (T. 494) that the concept that there was no 
threnold for carcinogens was not universally accepted. He said he knew of no 
expe imental studies that had satisfactorily demonstrated that there was any such, 
Hires lold (T. 494); 

Professor Stewart said there was no qualitative distinction as to 
carci: ogeas between the composition of mainstream smoke and sidestream smoke 
becai.se both contained polycyclic hydro carbons and both contained nitroso 
comp 3unds or that group of nitroso compounds called nitrosamines (T.416). 
Howt ver, under cross-examination Professor Stewart conceded that it has not been 
seien iscally proven that nitroso compounds cause cancer in humans (T.48S), He said 
he believed there was a split within the scientific community on that issue. In his 
opini »n nitroso compounds "would be appropriately characterized as a group 2A 
com? sund, that is they probably cause cancer in humans but it is not proven" 
(T. 4 5). Later, Professor Stewart elaborated: 

"... whether nitroso compounds cause cancer in humans. Now, that 
statement is by definition concerned with the causation of cancer in 
humans and can only be resolved by reference to epidemiology studies in 
humans. The animal data are suggestive but not definitive and the reason 
1 appear to equivocate on it is that the generally appropriate generalization 
is certainly that nitroso compounds probably cause cancer in humans or 
nitroso compounds a lmost certainly cause cancer in humans but my 
studies on rats and mice or on rats are not relevant to the definitive 
determination that nitroso compounds cause cancer in humans. They 
only provide evidence consistent with such a proposition or even evidence 
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that was strongly suggestive or almost leaving no room for doubt but they 
are not finally definitive ..." 

(T.519-520). 


1 refer elsewhere to the contents of the IARC report and it is instructive 
to compare Professor Stewart’s opinions with the conclusions reached in it. At p.314 
of the report, after reference is made to the three main sources of tobacco smote i.e. 
mainstream smoke, sidestream smoke, and smoke exhaled to the general atmosphere 
by smokers, it is said: 


"Examination of smoke from the different sources shows that all three 
types contain chemicals that are both carcinogenic and mutagenic. The 
amounts absorbed by passive smokers are, however, small, and effects are 
unlikely to be detectable unless exposire is substantial and very large 
numbers of people are observed. The observations on nonsmokers that 
have been made so far are compatible yvith either an increased risk from 
\’passive’ smoking or an absence of risk Knowledge of the nature of 
sidestream and mainstream smoke, of' the materials absorbed during 
‘ passive’ smoking, and of the quantitative relationships between dose and 
effect that are commonfy observed from exposure to carcinogens, however, 
leads to the conclusion that passive sn.oking gives rise to some risk of 
cancer." 


The report then makes the evalv ition that: 


*There is sufficient evidence that totacco smoke is carcinogenic to 
humans." 


Reference to p.24 of the report shows that the expression "sufficient 
evidence" of carcinogenicity indicates that there is a causal relationship between the 
exposure and human cancer. Thus Professor Stewart's opinions seem not to differ 
from those expressed in the report 
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(b) Professor McMichael 

Professor Anthony McMichael is Professor of Occupational and, 
Environmental Health in the Department of Community Medicine at the University of 


Adelaide. He was the Chairman of the working party which produced the NH & 
MRC report. Prior to taking up his present appointment he was Senior Principal 
Research Scientist with the Commonwealth Scientific Industrial and Research 
Organisation. He was at one time Assistant Professor in 1 the Department of 
Epidemiology in the University of North Carolina, USA. 


Professor McMichael is of the opinion that it is cot true 1 to say that 


there is little evidence that cigarette smoke causes disease in non-smokers. In his 


opinion, there is a considerable volume of evidence that cigarette smoke causes 
disease in non-smokers and the evidence is sufficient to constitute scientific proof that 


it does so. 


Professor McMichael took a very active part in the preparation of the 
chapter in the NH & MRC report dealing with cancer., It is plain from his evidence 
that he shares the view expressed in the report Indeed, with respect to the statement 
made on p33 of the report that: "The evidence that passive smoking causes lung 
cancer is strongly suggestive” the Professor said that this was an understatement of the 
view which he himself held at the time. 


The respondent sought to diminish the weight which should be given to 
Professor McMichael's evidence by showing that he had altered a draft report 
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prepared for the consideration of the working party. I do not thick it was. shown that, 
he did anything untoward in the handing of the draft report. Certainly he was 
responsible for the making of some alterations, but I am quite satisfied there was 
nothing improper in what he did. Tie members of the working party were all. 
persons with high qualifications and great experience. I think it is reasonable to 
assume that they did not concur with Professor McMichael’s views unless they shared 
his opinions as expressed in the final report. 

Counsel for the respondent criticised Professor McMichael for showing 
a copy of the draft NH St MRC report to a body known as ASH, an acronym for 
Action on Smoking and Health. However, I can see nothing wrong with what he did 
in this regard. It is true that the draft was, at the time, a confidential document but 
as he pointed out there were many groups concerned with public health' who knew of: 
its, existence, or at least knew that work was being done on tile, report. There is: 
nothing to suggest that if the respondent had asked to see a ccpy of the draft report it 
would not have been shown it. 


Professor McMich&el’s opinions have finned since the publication in 
July 1986 of the NH & MRC report He said (T. 969) tha: as at January 1987 his 
view was "a little firmer that there was a causal relationship demonstrated between 
passive smoking and lung cancer." It Is apparent from his 1 6denee that one reason 
why his opinion had firmed was the publication in late 1986 of an article by Professor 
Wald and others published in the British Medical Journal . Reference to this article. 
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and to Professor Wald's evidence in respect of it, is made elsewhere in these reasons. 


Professor McMichael said he agreed with the conclusions in Wald’s article. 


It would not be right, however, to treat Professor McMichael's evidence 
as being merely an 1 adoption and recapitulation of the views expressed by Wald and 
other writers of published scientific work. He made it plain that although he had ! 
regard to the views of others, he had arrived at his own opinions. Thus he said; 


7 do not depend centrally on Wald because Wald has done simply 
quantitatively in a way that I consider to be correct and appropriate the 
sort of thing that otherwise one has done, one does mentally or 
qualitatively in appraising the full set of results available," 

(T; 1347) 


Professor McMichael’s views are perhaps best captured in the following 
statements he made towards the conclusion of his evidence. The statements were 
made in the context of drawing a comparison between the evidence showing a link 
between the consumption of alcohol and breast cancer and the evidence showing a 
link between passive smoking and lung cancer. Although the statement is lengthy, I 
set it out in full because it encapsulates the gist of the arguments relied upon by me 
applicant on the question whether passive smoking causes lung cencer. He said 
(T. 1413-4); 


"With respect to ... tobacco smoke in human cancer,... I would summarize 
the evidence in relation to active smoking and here we are talking not 
about 5, 10 or 20 or even hundreds ofsmdies, but in totality thousands of 
human and animal experimental studies as showing very consistent and 
strong increases in risk of human cancer, particularly, cancer of the lung 
in epidemiological research • that is work spread now over three or four 
decades. An enormous range of corroborative evidence from animal 
experiments with tobacco smoke being encountered in different modes, 
either by inhalation or painting on the skin. A lot of work on the 
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mutational capacity of cigarette smoke. Studies on the induction of 
genetic mutations in mammalian cells and in bacterial cells. With respect 
to the evidence on environmental tobacco smoke we Have first up the 
epidemiological evidence, ... that is studies specifically of the risk af lung 
cancer in Ufe-long non-smokers exposed to environmental tobacco smoke, 
so we have that direct empirical evidence, although we have noted that 
the number of studies is not great. It is moving towards a toted of around 
20 now and if we were looking at those just on their own, and If they had 
arisen out of the blue, as it were, as has been the case for alcohol and 
breast cancer or methybeanthenes and breast cancer, that had arisen 
recently out of the blue, not against a background of all of this other 
corroborative scientific work and all of this other biological knowledge and 
theory, then we would be more cautious in drawing a causal inference. 
But because there is the overwhelming evidence from the studies of active 
smoking because we have from the toxicologists and chemists the evidence 
of the qualitative identity in terms of chemical constituents present, of 
active and passive smoke ... we would reasonably infer that that exposure 
has a capacity to produce cancers. ... we have a range of metabolic 
epidemiological studies in which it has been demonstrated that humans 
exposed to environmental tobacco smoke, whether at home, at work or in 
some other context, public transport and so, by measuring levels of 
cotinine in blood, urine, saliva and so on, it has been clearly established 
that non-trivial amounts of exposure are incurred by those individuals and 
that that is in some quantitative proportion to the types of exposures that 
might be estimated by direct environmental observation or by asking 
individuals, how much does your husband smoke and how much is it at 
work, etcetera. So we ... not only ... have those initial upfront studies 
from epidemiologists about environmental tobacco smoke in hmg cancer, 
but we have this extraordinarily rich large and deep spectrum of scientific 
research, some of it bearing directly on environmental tobacco smoke, 
much of it bearing on active tobacco smoke which provides the sort of 
corroboration that in my judgment allows one to draw a reasonable 
inference of causality from the sort of evidence that has now accrued in 
relation to environmental tobacco smoke.” 


Professor McMichael expressed the opinion that, qualitatively,, 
environmental tobacco smoke and mainsteam smoke have much the same chemical 1 
constituency (T. 928). He accepted that there were important quantitative 
differences, one of which was that at the point of origin, die concentration of a 


number of chemicals is actually greater in sidestream smoke than it is in mainstream 


smoke; He said these chemicals include several chemicals which are carcinogenic., 
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Professor McMichael also shares the views of other witnesses a the 
case, and a view expressed in much of the literature, that there is no apparent 
threshold for carcinogens, U. no apparent safe dcse or level of exposure below which 
there is no increase in the risk of lung cancer from tobacco smoke (T.937)* 

The respondent sought to dimiiish the quality of some of the 
epidemiological studies referred to by Professor vicMichael because the diagnosis of 
car.cer in some of them depended upon < ytolbgical rather than histological 
examination. A histological examination involve; taking a small piece of the tissue of 
the tumour of interest and examining it micro* Jopicaily so as to form 1 a 1 judgment 
about its histolbgy; Cytological examination involves taking.specimen.cells from the 
tumour and examining them microscopically. Professor McMichael accepted that 
histological examination provides a surer guide to a correct diagnosis than cytological 
examination, and that both are more reliable than diagnoses recorded on death 
certificates. There was no disagreement betv een the witnesses on this matter. 
However, in my opinion, the respondent's witn< sses tended to place far too much 
emphasis on the absence of histological examinat an in some of the surveys. 

Professor McMichael, in common with other witnesses, was cross 
examined at length as to much of the detail in th i epidemiological studies relied upon 
by the applicant. It is impracticable to traverst in these reasons all of the ground 
covered in the cross examination; In his c oss examination of the applicant’s 
witnesses, Mr O’Keefe Q.C. was able to identify many aspects of the studies upon 
which they could be criticised: He was also at le to show that, within some of the 
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studies, there were apparent inconsisteneiej. But Professor McMichael would not 

« 

accept that the studies could therefore be discarded. He said repeatedly that what 
was of importance from an epidemiolog cal point of view was consistency in 
epidemiological studies. As he said; 

n It is always very important to look for consistency of findings across 
studies. There is a sort of hybrid vig our, if you like, or robustness that 
derives from making similar observations in different population settings 
and using different study designs.” 

(T.923) 

This approach is also reflected in his appreciation of the importance of 
statistical significance. Lack of statistical significance in data derived from a study 
was regarded on the respondent’s side as of almost crucial importance. However, 
Professor McMichael’s opinion is that :t is inappropriate to regard statistical 
significance as the sole criterion of the valui of an epidemiological study. He regards 
statistical significance as only one aid to judgment in deciding how much weight 
should be attached to a study. 


In Professor McMichaeFs opinion, the value of an epidemiological study 
cannot be ascertained by measuring it against set criteria. He said (T. 1238) that 
whilst there are recognised and important criteria for the drawing of judgments about 
causal inference, they are not and should not be seen as pre-requisites to the drawing 
of such judgments. Ln his opinion, the drawing of causal inferences can quite 
reasonably proceed, and often does, in the presence of some only of the well 
recognised criteria. 
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Professor McMichael’s view that it is the totality of all the evidence 
which is of importance can be seen from his view as to when a causal inference can 


be drawn. He said: 


"/// think we have to be aware again that we are talking about a 
continuum that moves from uncertainty to certainty in the drawing of 
these causal inferences, and that is not really a binary option that you 
either do or do not know that there is a causal relationship . h is very 
much a question of the accrual of evidence and the level of certainty that 
applies ," 


fI712531 


Professor McMichael said that taking into account the totality of the 
scientific evidence he was satisfied that, as at cud-1986, there was sufficient evidence 
to allow the drawing of an inference of causality between exposure to passive smoking: 
and the occurrence of lung cancer in humans. (7. 1269). The above references to his 
evidence barely scratch the surface of it. I have not attempted to deal with the 
detailed evidence he gave, much of it in the course of cross examination, about die 
epidemiological 1 studies referred to in the primary articles. Indeed, it would fee 
almost impossible to capture in these reasons the intricacies of that evidence. 
However,, I should observe that I formed the opinion that Professor McMichael is 
highly skilled in the field of cancer epidemiology and that his opinions are entitled to 
great respect. 

../72 


- 71 - 


Source: https://www.industrydocuments.ucsf.edu/docs/rxvlOOOO 


2021550739 



P.79 • 


FEB. 7 '91 10:40 


CLhY i 0.j\i UTZ 25 178^2: 



(c> 


DrA 




i 


Dr Bruce Armstrong is Commissioner of Health for the State of 


Western Australia. Prior to that appointment he was Director of the National' Health, 
and Medical Research Council’s Research Unit in Epidemiology and Preventative 


Medicine and Professor of Epidemiology and Cancer Research at the University of 


Western Australia. 


Dr Armstrong is cf the opinion that it is not true to say that there is 
little evidence that cigarette smoke causes disease in non-smokers. He thinks there is 
considerable scientific evidence that cigarette smoke causes disease in non-smokers 
and that the evidence is sufficient to prove this relationship on the balance of 
probabilities. In his opinion sidestream smoke is a rich source of toxic substances 
and contains a variety of known or suspected chemical carcinogens in amounts as 
much as thirty times higher than in mainstream smoke. (Annexure E to his affidavit). 
He is of the view that there is no theoretical or empirical reason to postulate a low- 
dose threshold for tobacco smoke carcinogenesis. He holds the opinion that the 
products of tobacco combustion are readily measurable and that their inhalation and 
absorption in the human body is demonstrable by the measurement oi cotinine in the; 
urine of: non-smokers. 

Dr Armstrong adheres to the view he expressed in an article which he 
published in 1987. In that article he said! 

"Knowledge derived from studies of 'active' smokers, evidence of exposure to 
tobacco smoke carcinogens through passive smoking and the results of 
studies of passive smokers themselves are concordant in suggesting that 
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passive smoking gives rise to a small inc/cxcs in the risk of lung cancer in 
non-smokers. The actual degree of increase in risk muss, for the present, 
be considered as somewhat uncertain. Estimates of carcinogen exposure 
through passive smoking suggest that it may be as low as 14 per cent; 
studies of lung cancer itself suggest that it lies between 24 per cent and 61 
per cent. Similar or perhaps greater absolute increases in risk of kmg 
cancer due to passive smoking would be likely in current and ex-smokers 
but probably undetectable epidemiologicalfy because of the associated high 
incidence of lung cancer due to active smoking ." 

I did not understand there to be any material difference between Dr 
Arms rong’s views on matters relevant to this case as at 1 July 1986 and as at the date 
he gs e his evidence. 

Dr Armstrong made a calculation in the article of the impact 1 of: the 
incre: sed risk of lung cancer occasioned by passive smoking. Extrapolating from 
annu. 1 cancer mortality rates in the United States of America, he estimated that as at 
1983 there were 60 deaths annually in Australia due to passive smoking. The 
estimate was higher making a different set of assumptions. 

Dr Armstrong was asked his opinion as to the value which could be 
attac ted to an epidemiological study which disclosed only a low relative risk. He 
accented that it is often stated in epidemiology that relative risks of 1.5' or below are 
difficult to interpret However, he said that regard must be had to the "totality of the 
evidt ncc on the subject" This includes evidence, if it exists, of a trend' towards 
inert asing risk of lung cancer with increasing passive exposure to tobacco smoking. 
He hinks such evidence is disclosed in the Trichopoulos and Hirayama studies. 
Oth< r evidence to which regard must be had is evidence of biological plausibility. In 
his tpinion there is an inherent biological plausibility of an association between 
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passive smoking and lung cancer. He thinks that where evidence of this kind' is 
available, a lew relative risk is not particularly important. 

He was prepared to agre: that, notwithstanding his opinion to the 
contraiy, another epidemiologist could property have held the view as at the date of 
publication oi the advertisement that the evidence associating environmental tobacco 
smoke with ling cancer was equivocal. !3ut I do not take this to be a concession that 
his view was not correct. Concessions of a somewhat similar kind were made by 
other witnesses called by the applicant. I do not think concessions of tins nature are 
of much significance. If an opinion is erroneous, the feet that it is honestly or 
"properly" held does not give it validity or diminish the strength of the evidence upon 
which a contrary opinion is based. If that evidence establishes the correctness of the 
contr ary opinion, then the statement of .he erroneous opinion may mislead, or deceive 
a pei son. to whom it is made. 

Of course, it might be argued that if one scientist may properly hold' a 
cornin' view on a matter, the correctness of the contrary view cannot be proved 1 
sciei tifically. I do not find 1 this argument persuasive insofar as it is sought to be 
relied upon in the present case. The respondent failed to call one witness whose 
special expertise is in epidemiology and of whom it could be said that he "properly" 
helc views contrary to those expressed by the distinguished epidemiologists called by 
the applicant. It is a fair assumption, I think, that such a witness would have been 
call id by the respondent had he been available. In these circumstances, the 
cor cession made by Dr Armstrong ar. d others was little more than an admission of 
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the theoretical possibility that another epidemiologist may hold contrary views, rather 
than a concession that any competent epidemiologist does in fact hold contrary views. 

Dr Armstrong was cross examined at length as to the alleged 
deficiencies in the Hirayama and Trichopouios studies. It is fair to say that he 
recognised that these and other epidemiological studies relied upon by the applicant 
had their limitations. But his recognition of these limitations did sot cause him to 
alter his opinion that the totality of the evidence demonstrates a causal, relationship 
between passive smoking and cancer. 


Dr Armstrong did not agree with the proposition that an 1 
epidemiological study is not worthy of consideration unless it demonstrates a 
statistically significant association (T.1463). He agreed that if one is considering a 
single epidemiological study then the statistical significance of the data revealed by it 
is of great importance but he thought this was not the case if one is considering 
consistency among studies. 


He acknowledged (T.1633) that a number of criticisms had been made: 
of th: Hirayama studies and he conceded that, to an extent, some of them were valid. 
He v/as exhaustively cross examined as to the limitations of the Hirayama and other 
epidemiological studies and acknowledged (T.1657) that the cross examiner tad been 
able to raise what he described as “issues of doubt and uncertainty" in some of those 
studies. But he maintained his opinion that on the balance of probabilities it was 
correct to say that environmental tobacc o smoke causes lung cancer (T.1657). 
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Professor Triehopoulos is Professor of Epidemiology at the Harvard 
Schoo. of Public Health, He was formerly Professor and Director in the Department 
of Hypene and Epidemiology at the University of Athens Medical School. He has. 
servec. as a consultant or adviser to the World Health Organisation on, inter alia, 
cancer aetiology and prevention, health statistics, and epidemiology of various diseases 
and c editions. He has also served as a member of the Panel of Social Medicine and 
Epidemiology of die European Economic Community and of the Community's Special 
Worling Group on Epidemiology and Bio-statistics. He is the author or co-author of 
a larj ;e number of publications including one of the primary articles referred to above. 

Professor Triehopoulos responded to some of the criticisms (see infra) 
mad; by Professor Tweedie of his study. One of Professor TwecdieV criticisms was 
that the study excluded patients with adenocarcinomas and alveolar carcinomas. His 
ansver was that these cell types are less associated with lung cancer in active smokers 
and this justified their exclusion in a study of passive smokers. He also thought that 
Pro essor Twcedie’s criticism of the use of controls from a hospital for orthopaedic 
dise rders was not justified because there was no warrant for an assumption that the 
wiv ;s of orthopaedic patients smoked less than others. 

He also disputed that bias would have played a significant role in the 
res sits of the data collected. He claimed that at the time the study was undertaken, 
the doctor who conducted the interviews did not believe that passive smoking caused 
lui g cancer and there was no public awareness of a potential link between passive 
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smoking and lung, cancer such as might ha'’e affected the answers giver by patients. 
Kc accepted that in only a minority of the ascs was there histological o mfirroation of 
the diagnosis of lung cancer, but he claimed that cytological diagnoses were available 
for two-thirds of the patients, and that su h diagnoses were scientifically acceptable. 
He did not accept that any potential mi sc assificstion on the basis of smoking status 
would have changed the results of the stud . 

Professor Trichopoulos acc ptcd hat a critic can always point to 
weaknesses in a specific study, but he salt that: "in epidemiology, you don’t take a 
specific study in isolation and expect it to irovide final answers on eveiy aspect of the 
question.” He adtoitted that in one in ponant respect the result of his study had 
been incorrectly published in The Lai ret, the journal in which it appeared. 
However, he said this was a typographies error and was corrected in the subsequent: 
issue of the journal. I accept Professor T ichopoulos’ evidence on this point. In the 
Professor’s opinion, what is important al out the risk ratios reported in his study is 
that they are statistically significant ai d that bias and confounding factors are 
reasonably excluded. 


In spite of lengthy cross-ex; mination of Professor Trichopoulos to show 


that he was not free from bias on : te question in issue,, I did not form an 


unfavourable impression of him in that r gard. It is true that he had great difficulty 
in confining his answers to matters dire: Uy relevant to the questions asked of him. 
But I am confident that Professor Trich opoulou has great experience in the field of 
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epidemiology ar.d is also a t r.gn cf professional integrity whose judgments are not 
affected by bias. 

Professor Trichopoulos was criticised for not producing documents 
showing the data upon which his study was based. I think he might have made more 
effort than he did to produce these documents. However, the documents he was 
asked to produce were not in his custody. They were in the possession of the 
University of Athens. The documents were brought into existence about ten yean 
ago. Whilst it might have been wise for him to have written to the University 
requesting it to make the documents available to him so that he could produce them 
to the respondent, he was under no obligation to do so. Moreover, I do not find it 
hard to believe that he thought that the request made of him was unreasonable 
because the class of documents he was asked to produce was very wide. It is, I think, 
highly unlikely that the professor and his co-authors study would have failed to have 
correctly analysed the data available to them. 


Professor Trichopoulos- agreed that his study had limitations but said 
that these were no different from those which he recognised himself in die text of his 
published article. He did not claim that his study, of itself, provided convincing 
evidence of a causal link between passive smoking and lung cancer. He agreed that 
only the convergence of results from different studies in different populations permits 
a reasonably sound conclusion to be drawn in that regard (T.4146-7). 


© 

ro 

CA 

CA 


- 78 - 


4 * 

© 


Source: https://www.industrydocuments.ucsf.edu/docs/rxvlOOOO 



FEB. 7 '-9 1 1.0 ■: - i 


CiinYTC'N U'» Z 2 1 


O 

Professor Trichopouios’ evidence was limited because of a ruling I gave 
as to the matters upon which he could be examined in chief. The ruling was 
occasioned by the fact that he was not called in the applicant's case in chief but only 
in rep y. 

(e) 1 Yofessor Janerich 

Professor Dwight Janerich is Professor of Epidemiology and Director of 
the C ancer Epidemiology Program and Cancer Prevention Research Unit, at Yale 
Univt rsity School of Medicine in New Haven, Connecticut. He is a past president of 
the American College of Epidemiology and has served on the Board of Directors of 
the College since 1979. 

Professor Janerich was called to give evidence in respect of an 
unpublished thesis by Dr Luis Varela which was tendered by the respondent as part 
of its case. Dr Varela is new deceased. From 1982 to 1984 Professor Janerich was 
Director of the Division of Community Health and Epidemiology for the New York 
State Department of Health, where he was responsible for the design of the empirical 
study on which Dr Varela’s thesis was based. 

The professor explained in some detail how the data analysed by Dr 
Varela was collected. I do not think any good purpose would be served by a de taile d 
account of the way in which the study was designed or the data collected. It is 
sufficient to say that the study appears to have been well conducted. 
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Senior counsel for he respc dent claimed, in effect, that it was not 
possible for him to cross examine Dr Jar.er h because of the absence of the raw data 
upon which Dr Varela's thesis v is based. I do not think that was the case. Dr 
Varela’s thesis was tendered by t e respon ant It is reasonable to assume it would 1 
not have been tendered if doubts verc enu :ained as to its validity. 

There were two classes of dc aments which counsel claimed 1 he needed 
in order to cross examine Professor Jar.er h. They were the form of questionnaire 
which was used in the collection of the ata, and the completed questionnaires: 
Professor Janerich said that the copy of t! questionnaire which was annexed to Dr 
Varch.’s thesis included all the questions v .ich were relevant to the passive smoking 
issue. Dr Varela himself must have tl ught that this was the case because he 
referred to only that part of the questionm e in the appendix to Ins study. 

I am not persuaded that the jeuments, if produced, would have thrown 
any further light on Dr Varela’S thesis or rofessor Janerich’s comments upon it It 1 
was not Dr Varela who administered t c questionnaires. This was done by 
interviewers employed by the New York Apartment of Health. Dr Varela used 
data 1 collected by the interviewers. If the questionnaires had been produced,, there 
woulc have been no means of chedcnj them to ascertain whether the answers 
recorded by the interviewers were cor:e< .. It is reasonable to assume that the 
answers were correctly recorded. I thn.' it must be assumed that the interviewers 
accurately recorded the answers commune ted to them. There is no reason to think 
that the inte ■viewers were biased, dishor ei or incompetent. 
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Professor Jar.erich said that he basically agreed with the conclusions 
reached by Dr Varela in his thesis. Dr Varela concluded that die data he analyzed 
did not show a statistically significant association between spousal smoking and lung 
cancer, but Professor Janerich thought there were possible explanations why this was 
so. He said that the evidence referred to in Dr Varela’s thesis showed a positive 
effect and was, in his opinion* further evidence that environmental tobacco smoke can 
cause Hung cancer. He said: 


"27»e New York study is population-based and from a large catchment area, 
which provides importa nt assurances for the case-cc mol design. The 
study was designed to be representative of this catchrn nt area, and we did 
everything we could to achieve that representivenes • as the study was 
conducted. In my opinion, the positive finding from this study in respect 
of exposure to household smoking and the inability to detect a positive 
finding with other measures of exposure in no way detracts from the 
positive findings of earlier studies," 


In the light of Professor Jancrich’s evidence, which! was virtually 
unchallenged, I 1 do not think Dr Varela’s thesis adds weight to the respondent's case. 


(f) Sir Richard DoB 

Sir Richard Del] was formerly Regius Professor of Medicine in the 
Unh srsity of Oxford! He holds honorary degrees of Doctor of Science from 1 
Har ard, London, Oxford anti ether universities. He has an enviable reputation as 
an e pidemiologist. Indeed, I think it is fair to say that many of the distinguished' 
epidemiologists who were called in evidence regard him as something of; an icon in 
the field of epidemiology. His ecademic and professional distinctions are too' 
num irous to relate. Although he vacated his Chair at Oxford in 1979, he: has 
maintained a close and active interest in epidemiology. He was the Director of the 
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Imperial Career Research Fund's Cancer Epidemiology 6c C-'nicr.I Trials Unit 
between 1978 and 1983 and between 1987 and 1989. He is currently a member of 
the World Health Organisation Co mmi ssion on Health and Environment He is a 
former member of the Council of the Royal Society and in 1986 was awarded 1 its 
Royal Medal. He was the first Warden of Green College, Oxford, which was 
established in 1979 as a post-graduate college with a special interest in: clinical 
medicine. His researches include studies of the health effects of smoking, ionizing 
radiation, and of the causes of lung cancer. 


Sir Richard Doll explained the nature of epidemiological research. He 
said 1 that the results obtained from such research record only associations (or the 
absence of associations) and, as such, may be explained in several different ways. He 
said that if similar associations can be produced experimentally in animals in a 
laboratory, it is easy to conclude that they imply causation in humans. But in the 
absence of such evidence interpretation of the human evidence may be difficult 
Hov ever, he made it plain that, in his opinion, epidemiological evidence alone may be 
suffi :icnt to establish that a factor is a cause of a disease. He said (T.38S6): 

"It is perfectly possible to draw a conclusion about causation in the absence 
of laboratory support. It is much more difficult and one has to require 
somewhat different conditions and you need a lot more thought and a lot 
of weight will be attacked to die conclusion. Therefore, you have 
considerable responsibility in deciding upon the basis of epidemiological 
evidence alone that a factor is a cause of disease. But ii can be dime and 
has been done frequently in the past ..." 

Sir Richard Doll gave persuasive reasons supporting his opinion. He 
saic such conclusions have been reached in the past despite the fact that intensive 
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labor tory investigation lias failed to demonstrate a similar effect in animals. He gave 
as ar example a conclusion which he and Professor Bradford Hill reached in 1950 1 
dial molting is an important factor in the cause of carcinoma of the lung. That 
conci ision was reached despite the fact that tobacco smoke bad not, at that time,, 
been recognised to be carcinogenic in animal experiments. 


The evidence which was led from Sir Richard Doll was limited because 
he w: s called only in reply. I ruled that counsel for the applicant was not entitled to 
lead evidence from him as to the weight which could be attached to the data referred^ 
to in the primary articles. 


Sir Richard was cross-examined for the purpose of demonstrating the 
extre nely cautious approach he took when seeking to ascertain whether there was 
proo' that chemically treated oils imported into Spain as industrial oil and sold as 
pure olive oil were the cause of a tone syndrome that affected many thousands of: 
pcop le in Spain in the summer of 1981. But I do not think I should infer from die 
cautious approach taken by Sir Richard in the Spanish oil disaster that he would not 
be s atisfied that the epidemiolbgieal evidence demonstrates a causal' link between 
pass ve smoking and lung car.cer. Consistent with my ruling as to the evidence which, 
coul 1 be given by Sir Richard, it was not possible for counsel for the applicant to ask 
his opinion on that matter. But counsel for the respondent could have sought Sir 
Riel ard’s opinion on it. It should not be assumed that Sir Richard’s view would have 
bee i adverse to the applicant when his view could have been elicited by the 
respondent, but was not. 
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Sir Richard Doll was co-author with Professor Peto of an editorial which 
appeared in the BritishJLourna} of Cancer in 1986, in which it is stated; "Exposure to 
ambient smoke must be assumed to cause some lung cancers in non-smokers, as they 
inhale the same chemicals as smokers, and it is now generally accepted that a safe 
threshold is unlikely to exist for most carcinogens/' This statement suggests that Sir 
Richard regards the biological plausibility of a link between passive smoking and lung; 
cancer as an important adjunct to the epidemiological studies. That element of 
biological plausibility was abser t in the Spanish oD case. 

It is true that in the same editorial, having referred to reports in a 
numb sr of epidemiological studies of increased lung cancer risks in the non-smoking 
spous js of smokers, Sir Richard Doll and Professor Peto refer to those reports as 
"equivocal evidence". But as I read the article, this is a reference to the reported 
estimates of risk, not to the presence of carcinogens in tobacco smoke and the 
absence of a safe threshold fer them. In a letter to the British Journal of Cancer 
written after the publication of the editorial, Doll and Peto, referring to their previous 
edito ial, said that in it - "we concluded that the evidence that passive smoking confers 
an appreciable risk, although inconclusive, is suggestive enough to justify concern." I 
think it is apparent from a reading of both the letter and the editorial that the authors 
are firmly of the view that r on-smokers are exposed to an appreciable risk from 
passive smoking. The e\ider.ee which they regard as being equivocal and 
inconclusive relates to the quantification of the risk, not its existence. 
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With reference to the concept of relative risk, Sir Richard Doll was 


aske< whether he would ag:cc that when a relative risk is 1.5 or below, one’s 


confi ience in causality is very much less than if it is above that number. He agreed 
with, this proposition "in the absence of very strong other evidence" (T.3934). He 


said ic did not accept that a i isk ratio of 2 or less was necessarily evidence of a weak 


association (T.3951). 


(g) Prgfcsrcr Walti 

Professor Nicho as Wald is Professor and Head of the Department of 
Envi'onmental and Preventive Medicine at St Bartholomew’s Hospital Medical 
Coll ge in the University of London. He was previously Deputy Director of the 
Imperial Cancer Research Fund Cancer Epidemiology and Clinical Trials Unit in the 
University of Oxford. He is the author and co-author of a large number of 
publications, many of them r slated to research into the effects of tobacco smoking. 
He is a member of the United Kingdom Independent Scientific Committee on 
Smoking and Health, and hat sat on various committees concerned with tobacco and 
health, including the United States National Academy of Science Committee on 
Passive Smoking, and the World Health Organization International Agency for 
Research on Cancer's Working Group on Tobacco. He was the Chairman of the 
United Kingdom Medical Re earch Council’s Smoking Review Committee. He was 
also a member of the Brtish Government’s Committee on Carcinogenicity of 
Chemicals in Food, Consume ‘ Products and the Environment. 
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Professor Wald was called by the applicant to give evidence of a 
statistical technique sometime:, described as meta-analysis. It is a statistical 
technique employed to combine the results of individual epidemiological studies in 
order to derive a quantitative summarisation of data relating to a particular area of 
investigation. 

Professor Wald was the co-author of an article ("the Wald article") 
which appeared in the British Medical Journal in November 1986 in which a meta- 
analysis is made of many of the epidemiological studies tendered in evidence. His 
co-authors were a highly qu:tliSed research assistant with expertise in computer 
programming, a lecturer in me dical statistics and a senior lecturer in cancer research 
who was a mathematician and epidemiologist. In his oral evidence die professor 
adhered to the views expresses in the article. 

In meta-analysis information from several individual studies is pooled., 
Professor Wald said that the technique has a special value in situations where there 
are many studies each of which, on its own; may be too small to be expected to show 
an effect if there is one. There arc a number of different statistical techniques for 
performing a meta-analysis. 4 somewhat similar approach to that taken in the Wald 
article was taken by the National Research Council in its report. 


The meta-analysis in the Wald article was carried out in order to 
ascertain whether there is an overall association between exposure to environmental 
tobacco smoke and lung cancer. Professor Wald and his co-authors included only 
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studies in which exposure was assessed by whether the subject lived with a smoker. 
Tills was done because the view was taken that such individuals were likely to be 
more heavily exposed to environmental tobacco smoke than non-smokers living with' 
non-smokers. They excluded three epidemiological studies from the.analysis for 
reasons which the professor gave. However, two of the excluded studies were 
consistent with the overall result achieved and the third also reported a positive effect. 


Professor Wald recognised that the value of an epidemiological study 
may be diminished by any one of a number of errors. Of these, misclassification bias 
appears to me to be the most significant and, since it is a matter of considerable 
importance m the case, I set out in some detail what he said about it. He said in his 
statement of evidence: 


"13. Examining the epidemiological evidence as a whole, particularly that 
relating to lung cancer among non-smokers who live with smokers 
compared with non-smokers who do not, there is clear evidence of an 
association between passive smoking and lung cancer. There are only two 
explanations for this association; it either represents a direst and causal 
effect of exposure to environmental tobacco smoke, or it may be due to 
systematic error (ie. bias) or both explanations may in.part apply. After 
careful consideration of all the potential sources of bias it can be 
concluded that only one source of bias must have, to some extent, 
exaggerated the magnitude of the observed association; this has become 
known as the misclassification bias. This bias will tend to introduce a 
spurious association between passive smoking and lung cancer. It arises 
from the combination of three effects. Firstly, some people who say that 
they are not smokers are in fact makers, or have smoked in the past. 
Secondly, smokers tend to live with smokers. Thirdly, smoking is an 
important cause of lung cancer. It follows that in a group of reported non- 
smokers there will be some who, by virtue of having in fact smoked, will 
have a higher risk of lung cancer and also will be more likely to live with a 
smoker than would be the case if they were genuinely non-smokers. This 
will tend to produce an artefactual association between passive smoking 
and lung cancer among self-described non-smokers. 
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14. It is possible to estimate the magnitude of each of the effects that 
contribute to the bias, namely the proportion of misclassified smokers, the 
relative risk of lung cancer in those misclassified and the extent to which 
smokers live with smokers. With this information, together with estimates 
of the prevalence of smoidng one can estimate the magnitude of the bias. 
This reveals that the bias is very unlikely to explain the observed 
association between passive smoking and lung cancer. In my opinion, the 
observed association could only be completely explained in this way if 
unreasonably high estima tes of the magnitude of the effects that contribute 
to the bias were used. 

15i The validity of the misclasstfLcation bias depends on the close 
association between active smoking and lung cancer, an association that is 
accepted by scientists as being causal Invoking the bias accepts this link 
between active smoking and lung cancer as well as the need to revise the 
observed relative risk between passive smoking and lung cancer to allow for 
the bias. It is illogical to accept it for one purpose but net for the other. It 
illustrates the importance of considering the evidence cn lung cancer in 
relation to active and passive smoking together, recogriiz ng the qualitative 
similarities in the two exposures and the expectation tfu t a little of what 
causes a large increase in risk will still cause an increase in risk, albeit to a 
smaller extent. It also demonstrates how it is necesi ary when judging 
whether the association between passive smoking and lur g cancer is causal 
to have an informed view on this issue with respect to a 'live smoking and 
lung cancer. To hold a view on the former without h riding one on the 
latter is logically untenable 


The mcta-analysis carried out ip. the Wald article showed :hat there was a highly 


significant 35% increase in t’te risk of lung cancer among non-smokers living with 


smokers compared with non-:;mokers, living with non-smokeis. The relative risk of: 
1.35 was statistically significant at the 95% confidence inter -al. The authors 1 of the 
study recognised that misclastificadon of seme smokers as nen-saokers had probably 
exaggerated the estimated increase in risk. Adjustment fo this error reduced their 
estimated relative risk to 1.30. However, as people who li's with non-smokers may 
soil be exposed to other people’s smoke they revised this esimate again to allow for 
the fact that a truly ur.exposrd reference group was not usrd. The increase in risk 
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among non-smokers living with smokers compared with the completely unexposed 
group was thus estimated by them as 53%, Le. a relative risk of 1.53. 


I have already referred to the feet that the National Research Council 
carried out a somewhat similar exercise. lit the NRC report the relative risk of 
"exposed" non-smokers compared with truly "unexposed" non-smokers is stated to be 
1.42. 


The authors of the Wald article stated their conclusions in the following 


terms: 


"We conclude that breathing other people's tobacco smoke does cause lung 
cancer, and our conclusion rests on several observations. Firstly, 
carcinogens in tobacco smoke are released into the at. Secondly, tobacco 
smoke is breathed into the lungs by non-smokers. Thirdly, the general 
view is that exposure to carcinogens does not have a threshold below which 
there is no effect. Fourthly; people known to have an increased exposure to 
environmental tobacco smoke seem to have an excess risk of lung cancer, 
which is not explained satisfactorily by bias. Fifthly, the magnitude of die 
excess seems reasonable in view of the extent of exposure and, sixthly, there 
is a dose response relation between the extent of exposure and risk. In view 
of all these observations, we could run have concluded otherwise." 


The authors estimated that about a third of the cases of lung cancer in 


non-smokers who lived with smokers, and abr ut a quarter of the cases in non-smokers 
in general, may be attributed to exposure to environmental tobacco smoke. 


Professor Twecdic (a witness called the respondent) identified potential 
sources of bias in most, if not all, of the epidemiological studies upon which the Wald 
mcta-analysis is based. Professor Wald agreed that it is always possible that any 
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epidemiological study may be. affected by bias, but he did not t h i n k that this, 
potentiality affected the validity of the exercise which he and his co-authors carried 
out. He said that the real issue is not whether there is a potentiality for bias. 
Rather, it is whether there fe. error of such character and magnitude that it has 
systematically disordered the results of the study in such a wey as to lead to an 
association between passive smoking and lung cancer that would not otherwise have 
been observed. He said thi:; had not been shown to have been the case. In 
particular, he did not think that Professor Tweedic’s criticisms of the Hirayama and 
Trichopoulos studies showed them to be so flawed as to warrant their exclusion, from 
the meta-analysis exercise. The voluminous evidence on this iss .e (and many other 
issues) is impossible to summarise in these reasons. Howcv; r, I find 1 Professor 
Wald’s evidence on this matter most persuasive and I do not t link that his meta- 
analysis was shown to be seriously Sawed! As I have observe d, i ic result of it is not 
greatly different from a similar exercise carried out by the Nation; Research Council. 

Dr Layard, another witness called by the respon ent, expressed the 
opinion that the epidemiolopcal studies upon which the Wuld article is based lack; 
consistency. Professor Wald holds a different view. In his opinion the undoubted 
variation in the point estimates in the studies is consistent 'rich the sort of random 
variation that one would expect from a number of studies. 


Dr Layard thinks that the utility of meta-analysi j is very limited and that 
studies cannot be combined in a meta-analysis if the results in any of them may be 
due to bias or confounding. Professor Wald agreed that sny epidemiological study 
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which is so flawed as to make it uninformative should not be used as evidence,, 

* i 

whether alone or in combination with other studies, in making a meta-analysis. 
However, he thinks that a study that is sufficiently sound to be considered' as evidence 
on its own is eligible for inclusion in a meta-analysis. He agreed that a flawed study 
cannot be improved by inclusion in a meta-analysis. But he thinks that a sound study, 
albeit too small to show an effect on its own, can be used with other studies to show 
an effect. Ke agreed that meta-analysis cannot overcome bias, but said it can be 
used to overcome random error from small numbers in small studies; 


Professor Wald was careful to point out that the risk ratio derived from 1 
a, meta-anatysis is a "summary es* mate" of a given effect. That is to say, it is not the 
measure of the effect which wi be applicable in all situations surveyed in all the 
epidemiological studies upon whi ;h the meta-analysis is based. In some social groups, 
exposure to environmental tobac :o smoke may be more intense than in others and in, 
these one would expect the effe t of exposure to be greater. He illustrated his view 
by the observation that since ro> m sizes in Japan are smaller on average than 1 in the 
United States, exposure to envi jnmental tobacco smoke in Japan is greater than in 
the United States. Hence one vould expect that the relative risk estimate would be 
greater in the Japanese studies han in the American studies. But he thought that 
differences of this kind were nc reason to conclude that the two sets of data 1 cannot 
be combined to obtain an over; 1 summary effect or to ascertain the overall level of 
statistical significance. 
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On a separate matter, Professor Wald said that codeine is a reasonably 
sensitive measure of exposure to passive smoke and that it has many advantages in 
that respect over other markers (T.4352). He accepted that estimates of doses of 
tobacco smoke based upon cotinine measurements need to be considered cautiously 
(T.4434). He agreed that mainstream and environmental tobacco smoke differ in 
some respects, but thought that their similarities are mom striking than their 
differences (T.4404). 

On another separate matter, Professor Wald expressed the: opinion that 
Dr Varela's thesis, which formed part of the respondent’s case, lent some weight to 
the conclusion that passive smoking causes lung cancer. He accepted that, the data 
analysed by Dr Varela are consistent both with no association between lung cancer 
and exposure to environmental tobacco smoke in the home and with the positive 
association reported in both his mcta>anaJysis and the NRC report However,, he 
drew attention to Dr Varela’s examination of the association' between exposure to 
environmental tobacco smoke as measured by the total number of smokers in the 
household expressed in terms of the number of person-years of passive smoke 
expc sure. This examination showed a statistically significant association between such 
exp<>sure and lung cancer. These apparently inconsistent results suggested to him 
that in some studies spousal smoking alone may be a poor way of categorising a 
pen on’s exposure to environmental tobacco smoke. 

As is apparent from the statement of the conclusions in the Wald 
arti :le, Professor Wald’s opinion that passive smoking is a cause of lung cancer is by 
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no m< ans based only on the statistically significant association he and his co-authors 
found between hing cancer and passive smoking. I think the difference between his 
views and 1 those of the other epidemiologists called by the applicant, and the views of 
witnesses called by the respondent is explained by the broader approach' taken by the 
former group of witnesses. 


Professor Wald and the o her witnesses called by the applicant tended 
to regard the separate items of scientific material (e.g. epidemiological studies, the "no 
threshold" for carcinogens thsory, the presence of carcinogens in environmental 
tobacco smoke, and cotinine levels in non-smokers) as constituent parts of a mosaic, 
each piece itself representing some evidence that environmental tobacco smoke causes 
cancer in non-smokers. On the other hand, the respondent’s witnesses tended to 
evaluate each piece of evidence in isoletion. I think therein lies the explanation for 
much of the collision of opinion betweei the witnesses for the parties. 


Professor Wald secs the lidsrriologist as one of a team,, the members 
of which collaborate in reaching a judgment. He said (T.4251): 


7 am an epidemiologist I am not a mathematician or a statistician, but 
epidemiologist by nature of thee work collaborate clbsefy with biologists, 
scientists, clinicians, statisticians arid work together with them as a team, 
and in much of the work I go their components are performed by 
colleagues and the responsibility for the different components vill vary 
depending on the different skills. In computing the mathematical 
calculations that are involved in ome of these analyses I rely heavily on 
statistical colleagues as do m-ny - in fact all my epidemiological 
colleagues, Richard DoU, Prof Tr^hopoulos and others. But at the end of 
the day / have to satisfy myself that what has been performed by my 
colleagues is sound and is a correct reflection of the scientific position and 
have to accept the responsibility for it, but I cannot say that I do every 
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component bit of calculation. Indeed nor do they . 7fcey rcfy ve/y much 

on other contributions if - order to reach their judgments.” 


I was left with the impression that Professor Twcedie and Dr Layard do 
not take the same approach to their discipline, which is the science of statistics. I am 
inclined to think that they tended to work within their own discipline and that, 
accordingly, they tended to u.ke a narrower approach when considering whether the 
whole of the available data w;irr anted a conclusion as to a causal link between passive 


smoking and lung cancer. 


I have already observed that Professor Wald, was a member of the 
National Research Council's Committee on Passive Smoking which produced the 
NRC report. He prepared the first draft of Chapter 12 of the report, which deals 
with exposure to environmental tobacco smoke and lung cancer. He said that his 
draft was wo.-ked on by other's and also sent informally to scientific referees. Before 
the report was published it was sent to independent experts to judge whether it was in 
a satisfactory 1 form. He said that he agreed with the general conclusions in the 
document as finally settled, and that he still adhered to the views expressed in it 
(T14362). 

(h) Dr I .avird 

Dr Maxwell 1 ayard is a partner in a firm of consulting statisticians 
based in California. He v. is formerly an Assistant Professor of Mathematics at the 
University of California. Fr im 1973 to 1979 he was a statistician in the Mathematical 
Statistical ar d Applied Mat icmatics Section of the National Cancer Institute. From 

- 94 - 


Source: https://www.industrydocuments.ucsf.edu/docs/rxvlOOOO 


2021550762 



